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Section i.

Introduction. —Swammerdam seems to have made the first

recorded observation of a trematode living as a parasite in frogs,

when he mentions, in his " ]3iblia naturas s. historia animalium,

etc.," in 1737, a worm from the lung of a frog. This worm was

not named, however, till 1800, when Zeder(103) described and

named it Distomum cylindraceum. In the intervening time, it

had been met with by Pallas(74) and Goeze('21), both of whom
failed to definitely recognise it, the former putting it down as

Fasciola suhdavata, the latter as Flanaria cylindrica. This

worm, now known as Haplometra cylindracea, is not only the first

trematode obtained from frogs, but enjoys the distinction of being

one of the oldest known treraatodes.

Then in 1758, Roesel von Rosenhof(78) described and figured

a trematode from the bladder of a frog without, apparently,

naming it; Zeder( 103) called it Polystoma ranee, and Rudolphi

(79, p.451) described and figured it as Polystoma integei-rimum.
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Loschge(56), in 1785, published in " Naturforscher" a descrip-

tion and figure of a trematode from the bladder of the green water-

frog, which Zeder( 1 03) named Distomum cygnoides. In 1787,

Goeze( 2 1
) described Diplodiscus suhclavahis as Planaria f<ub-

clavatn.

The next frog-trematode to appear in literature is Opisthio-

glyphe endoloba, which Froelich(20), in 1792, included with Diplo-

discus subclavatns under the name FascioJa i-ancr. Rudolphi
referred Froelich's Fasciola ranoe to his own Distomiim clavigerum,

and, in this, was followed by a number of later writers, e.g.,

Dujardin and Diesing. Dujardin found the real 0. endoloba,

however, and recognising it as distinct from D. clavigerum, de-

scribed it, in 1845(18), as Distomum endolobnm,.

Pneumonoeces variegatus was known to Zeder, who, howevei',

failing to perceive its ventral sucker, classed it as a Monostomum,

describing it{103) as Monostoma bombyntp. Rudolphi(79) also at

first failed to detect the ventral sucker, and changed Zeder's

species-name into ellipticum.. Later(80), recognising the ventral

sucker in some worms from a similar source, he described it as

Distom,um variegntum,.

In his "Entozoorum .... historia naturalis," the most im-

portant work on Entozoa up to that time, Rudolphi gave a

description of six species of trematodes from frogs
—M. ellipticum,

A. siibclavatum, D. cygnoides, D. crassicnlle(ir om the Salamander),
D. cylindraceui7i and P. intege7'rimum[ while in 1819(80) he

added D. variegatum and D. clavigerum. Diesing, in his com-

prehensive work(17), gave a description of all these, as well as

D. e.ndolobum. and D. retusiim.

Tn 1860, Vulpian(lOO) described Halipegtis ovocaudatus, from

the buccal cavity of frogs, as Distomum ovocaudatnm. Ols.son(70),

in 1878, described, as new, three frog-trematodes —D. vitellilobum,

D. rastellns and D. medians, the last of which alone has proved
to be an independent species.

Sixteen years later, Looss published his fine work(48) on the

Distomidai of Fishes and Frogs, giving very complete accounts of

the anatomy of eight species of trematodes fiom frogs, and defin-
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itely separating D. i-latngeriini, D. medians and D. confusura.

This was followed several years later by those two magnificent

works of Looss, the "Versuch"(50), and the "Trematodes of

Turtles, etc. "(55), and with these a new era in the systematic

history of the Malacocotylea began.

Up to this time, the modern views as to what constituted

specific and generic, and even subfamily and family characters of

these worms, had scarcely begun to make their appearance, and

the detailed classification of the group was in a very unsatisfac-

tory state. A very comprehensive account of the Trematodes, in

regard to anatomy and life-history, covering practically all that

was known of them up to that time, had been given, indeed, by
Braun in his admirable and monumental volume on this Class in

Bronn's "Classen u. Ordnungen, etc. "(4), but the dawning of

our modern conceptions regarding the definition of the species

and genera was not foreshadowed in this work. The genus Dis-

tomum Retz., comprised at this time what are now looked upon
as a number of separate families, including a very large number

of genera. Many of the old species {e.g., D. variegatutn and D.

cygnoides) have since been shown to have really comprised a

number of species and in some cases even several genera. Owing
to the real specific difterences and the limitations of the natural

genera of these worms not having been recognised, a natural

classification of the distomes had not been able to be propounded.

Looss points out(55, p. 809) as a result of this want of recognition

of the real specific characters "
. . . . dass verschiedene Species,

die moistens derselben natiirlichen Gattung angehoren, friiher in

eine einzige zusammengeworfen, und dass die betreff'enden natiir-

lichen Gattungen damit auf das Niveau bloser Species herab-

oedriickt worden sind."

When, trematodes from frogs, for instance, were first recorded

from America, they were referred to the European species to

which they appeared to be most closely related, e.g. Wright(102).

Later, some became distinguished as special varieties, e.^.Bensley(3)

and later still, when the meaning of the small but constant differ-

ences in structure which they exhibited, came to be realised, they

were described as independent species.

26
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One of the difficulties in the wa}^ of the formation of natural

genera, as "muster" groups of species, was the large number of

species standing isolated without any ajjparent generic com-

panions. One of the chief reasons foi- the apparent isolation of

such species was, of course, as so clearly declared by Looss, that

the species in question was not a real species, but a whole group
of species, the differentiating characters of which had escaped

observation; but, in many cases at least, the reason seems to me
to have l)een that their generic companions had not yet been dis-

covered. This difficulty is now being rapidly overcome by the

discovery and description of trematodes from, for the most part,

similar sources in other zoogeographical regions. On this subject,

I shall have more to say in a later section of this woi'k. The

Trematodes are a very old group of animals and, owing to the

conditions under which their parasitic life is passed, they

experience e\olutionary changes much more slowly than their

hosts, so that we find closely related species of the same genus of

these worms living in hosts which are not only now widely sepa-

rated geographically, but which have diverged fi^om their parent-

stock even beyond the limits of natural genera.

The present-day, more satisfactory state of our knowledge of

the classification of the Malacocotylea owes much to the recent

work of Looss, Braun, Liihe and Odhner, who, within the last

few years, have defined many natural genera, subfamilies, and

families of this group.

The Trematodes of American frogs have been described, and

their relationships pointed out chiefly by Stafford(85-91), and

Pratt(75-77), and to a less extent by Bensley(3), Nickerson(66),

and Seeley(81); while the Asiatic forms have been investigated

by Liihe(60), and Klein(38).

Section ii.

Material Inventiyated.
—The first Trematodes from frogs that

came into my possession were given me by Dr. J. P. Hill, who

was, at that time, on the staff of the Sydney University, but who,

soon afterwards, went to London to take up the duties of the

Jodrell Chair of Zoology at University College. In the follow-
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ing two or three years, I added considerably to tlie number of

these Trematodes mainly from two species of frogs, ^ iz., Hyla
aurea and Limtiodynastes pero7iii, which are amongst the com-

monest and most easily catchable frogs in the neighbourhood of

Sydney; and are, in consequence of this, the frogs most used in

the biological laboratory here. These Trematodes included

examples from the \uugs ( Pnetimonaeces ), bladder (Gorc/odei-a),

duodenum (Bolichosaccus), small intestine (JJrachysaccus), and

rectu m( Biplodiscus ).

During the years 1910 and 1911, collecting frogs from various

parts of NewSouth Wales, I secured and examined for Entozoa

the following speciesf:
—

Cystic; ntath i i ).e —Mixophyes fasciolatns{ 2
)

.

*
Limnodynastes peronii( 150),

*L. dorsalis{32).

*L. tasmaniensis{77).

Crinia si(/ni/'era(\2).

Ifyperolia marmurata{ 12).

BuFONiD.E -
Fsendophry7ie bibronii{lO).

Hylij).e —*JIyla cobridea{i9).

If. peronii{l'2).
*

II. phyllochroa{?)\).

II. dentata(()).
*

II. cittop7is{'2).
*

II. f' n;in(/ii{32) .

*
II. owe«(300).

* II . lesueurii{ 1 2).
*

II. Jreyciiieti.('26).

Miicophyes fasciolatus.
—The two specimens of this frog ap-

parently contained no Entozoa of any kind.

Limtiodynastea peronii.- -At first, unfortunately, no record of

the number of specimens examined Avas kept, but approximately
about 1 50 specimens have been examined and the following

t The number following the name of the frog gives tlie number of speci-
mens examined, while tlie asterisk indicates that Trematodes were
found.
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Trematodes obtained— from the lungs, 2 ( Pneumonoeces ); duo-

denum, '2\\( Dolichosaccus ); rectum, \0( Diplodiscus )\ bladder, 23

(Gorgodera). In addition, nematodes were found, a number of

times, in the lungs, intestine and rectum.

Limnodyna><tfs dorscdin. —Out of the 32 specimens examined,

trematodes were met with only once, one frog yielding two speci-

mens of Dolicliosaccus, which occurred in the anterior part of the

small intestine. Nematodes, however, were fairly common, being

found, a number of times, in the stomach, intestine and rectum.

Li'mnodynnstei< tasmaniensis. —-In 77 specimens, trematodes

were met with only unce, the rectum of one frog containing three

specimens of Diphdisciis. Nematodes occurred in the lungs,

stomach and rectum.

Crinid signifevd,.— The 12 specimens examined contained no

trematodes, but nematodes were found in the stomach and in-

testine.

Hyperolia marmorata. —Twelve specimens were examined, but

neither trematodes nor nematodes were found, though in the

intestine of two specimens, three cestodes were discovered, one in

one, and two in the other.

Pseudophryne bihronii. —The ten specimens examined yielded

no entozoa at all.

Hyla coeridea, —The 49 specimens examined yielded in all 104

trematodes. In the duodenum of one frog wei'e i( Mesocieliuni);

in another, 92 of the same fluke; in another frog were 7 speci-

mens of Dolichosaccus in the anterior part of the intestine, whilst

in the rectum of two other frogs were three specimens of Brachy-

sacciis. Nematodes were also found in the stomach, intestine

and rectum; and cestodes in the rectum.

I/yla peronii.
—Twelve specimens of this species yielded no

trematodes, but nematodes were found in the lungs and rectum.

Hyla phyllochroa.
—In the bladders of these frogs, of which 34

were examined, 15 specimens of Polydomum were found. Four

was the greatest number in one specimen, two was the number

most conunonly met, and in several cases, one alone. Nematodes

were found in the rectum of two specimens.
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Hyla dentata. —Only six specimens of this rather rare frog

were obtained, and no trematodes found, but nematodes were

obtained from the intestine of one.

Hyla citt'opns.
—Only two specimens of this comparatively rare

frog were obtained; and from the duodenum of one, two tiukes

(Mesoccelium oligoon) were obtained.

Hyla eioingii is a fairly common frog near Sydney, and from

32 specimens, two trematodes were obtained, one ( M. megaloon)

from the intestine, while another specimen contained a single

Diplodiscus in the rectum. Nematodes were also obtained from

the intestine and rectum

Hyla aurea is the commonest frog in the neighbourhood of

Sydney, and over 300 specimens were examined for entozoa.

From the lungs, 59 specimens of Pneumomeces were obtained;

they occurred sometimes singly in one or each lung; in one case,

as many as 10 were found in the two lungs. In the anterior part

of the intestine of one frog, 35 specimens of Dolichosaccus were

found; and one specimen of Pleurogenes; further back in the

intestine, Brachysaccus was found fairly frequently, 205 speci-

mens altogether being obtained. The rectum yielded 19 speci-

mens of Diplodiscus, which occurred sometimes singly, sometimes

in twos or threes. From the bladder, 75 specimens of Gorgodera

were got. Nematodes are very common in this frog, and large

numbers were got from the lungs, intestine and rectum. Three

cestodes were found in the intestine, and a large number in the

muscles.

Hyla lesnearii. —Of 13 specimens of this frog, only one con-

tained trematodes, and that a single specimen of Polystomum in

the bladder. These frogs were collected at the Lodden River, in

the same locality in which Hyla phyllochroa occurred. Nema-

todes were found in the rectum.

Hyla freycineti.
—In the 26 specimens available, trematodes

occurred twice, 7 specimens of Pleurogenes being found in the

intestine of one frog, and 15 specimens of Dolichosaccus in the

duodenum of auotlier. Two cestodes were found in the duodenum

of one specimen.
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Section iii.

Methods employed.
—In looking for trematodes in frogs, after

inspecting the buccal cavity (up to the present no representatives

of the European Halipeyus have been found by me, in Australian

frogs), the ventral body-wall was slit from vent to chin, and the

whole of the alimentary tract from pharynx to anus, including

liver and lungs, removed to a shallow dish oi normal saline solu-

tion. In the body-cavity of the frogs examined, so far, no

trematodes have been found; in fact, a few nematodes represent

the only helminths found in this situation. The whole length of

the alimentary canal was then slit open, and its internal surface,

lying submerged in salt solution, carefully brushed with a camel's

hair brush. In most cases, the trematodes could be plainly seen

before the brushing began; in only a few eases did the brushing
disco\er worms whose presence was not obvious before.

Finally, the liver, gall-bladder and lungs were looked into. Onl}^

in a few cases did I apply the method of shaking in a tube of

salt solution, recommended by Looss(48, 53), namely, in the case

of Pneumonoeces from the lungs, and Gorgodera from the bladder.

Without some such process, it is certainly not very easy to get

pretty straight and extended specimens of these species, but in

all the other species, as well as many times in those two just

mentioned, quite satisfactory specimens for examination were

obtained by methods given below. Worms intended for whole-

mounts were placed on glass slides, each in a drop of salt solution

and covered with a coverglass; and a number of these slides

placed in a flat glass dish. >Some step has to be taken to prevent

the coverglass from being washed away wlien the fixing fluid is

added, and I accomplished this by placing, on each coverglass, a

small glass bottle, about 8 mm. wide bv 20 mm. long. If the

amount of fluid under the coverglass is suflicient, the weight of

this bottle extends the worm very little indeed. Dy regulating

the weight of the bottle for the lai'ger and stronger worms by

means of a little drop of mercury poured into the bottle, the

worms will be found, after a short interval, to \k) in a state of

extension, appioaching very nearly that which they have wlien

lying free in a state of rest, as regards their length; in most
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cases, however, they are somewhat broader, especially those that

have a round rather than a flat cross-section. The whole is now
flooded with the fixing solution. I have obtained the best results

by using boiling sublimate acetic, or sublimate acetic alcohol —a

saturated solution of corrosive sublimate in water or 70% alcohol

respectively, with 2% glacial acetic acid added These solutions

used cold, and Flemming's strong solution also give good results.

In a few seconds, the little bottles arc lifted off for a moment,
when it may be seen, by the opacity of the tissues round the

edges, tliat the fluid is already taking effect. In fi-om half a

miinite to two or three minutes, the whole body has become

opaque, and the bottle-weights may be removed, and the cover-

glasses washed t)ff by disturbing the fluid. The worms are now
left in the fixing fluid for from half an hour to two or three hours,

and then treated in the way usually employed for the after-treat-

ment of tissues fixed in the fluid used, whichever it may have

l)een.

Another method, which gave excellent results, for fixing the

worms for whole-mounts, suggested to me by my chief. Professor

Haswell, is this— a coverglass, with two little dabs of vaseline

near the edges, is inverted over a worm lying in a drop of salt

solution on a slide. By means of the dabs of vaseline, the pres-

sure on the worm may be made as little or as great (up to a

certain extent) as we please. In this way, the most delicate

worms do not become squeezed too much, while the larger ones

(of course no very large muscular flukes occur in frogs) are held

firmly enough in the required position till they are fixed. But
in this method, only cold fixing solutions, whicli do not act so

quickly as the hot, can be used. I have not found the spines or

processes of the cuticle injured bj' these reagents, as, for instance,

Stafford has(88), in using glacial acetic acid.

In fixing the wox'ms for sections, after washing in salt solution

to remove slime, etc., the worms are allowed to come to rest in a

a little drop of salt solution in the bottom of a dish, and are then

flooded with a comparatively large bulk of fixing fluid. The

bcnling sublimate acetic kills them practically instantaneously,
and with the least amount of contraction; thu Flemming also
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kills them quickly, but they contract a little more. In both cases,

subsequent investigation shows tlie tissues to be excellently fixed.

Sections were cut in three directions; in the case of Hat worms,
the horizontal longitudinal sections, that is, cut parallel to the

dorsal or ventral surface, gave particularly pleasing pictures; for

these sections, the worms were fixed under coverglasses, with just

enough pressure to keep them fairly flat. Whei'e the amount of

material allowed, lai'ge numbers of each of the species examined

(20-30 worms) were sectioned. The sections were cut in thick-

nesses varying from 5 to 10
/a.

For staining whole-mounts, hasmatoxylin gave, on the whole,

the best results, though safranin, borax-carmine and paracarmine
were very good. Safranin was specially useful for staining yolk-

glands in those specimens where the yolk-glands ai'e more or less

hidden from view by other organs, for the .safranin still stained

these glands brilliantly when it was almost completely washed

out of all the rest of the tissues. For staining the sections,

Ehrlich's ha^matoxylin followed by eosiu gave uniformly good

.stains; paracarmine was also very useful. Neither of these stains,

however, was any good for Flemming-fixed material, and for this

iron-alum hi«matoxylin was used. Very good results were

obtained by using, on Flemming-fixed material, a modification of

a process suggested by Dr. Arnold of the Institute of Tropical

Medicine, Livei'pool. The stains used in this method are safranin,

methylene blue and orange G. From 50% alcohol, the sections

are brought into an iodine mordant (40 c.c. abs. ale, 2 gm. iodine

crystals, 60 c.c. distilled water, 5 gm. potassium iodide) for 5

minutes, washed in tapwater for 30 seconds, and placed in

safranin (the aniline-water formula) for 24 hours; wash in tap-

water and put into methylene blue for 30-45 minutes; wash in

tapwater one minute, run through 30, 50, 70, 90 per cents,

alcohol, 30 seconds in each, absolute alcohol 2 or 3 miimtes;

orange G in clove oil n-10 minutes; xylol; and mount in Canada

balsam.

By this process, the methylene blue stains the chromatin blue,

the safranin stains the egg-shells and the parts of the yolk-glands

that furuLsh the material for the egg-shelLs (Goldschmidt, 26) a
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brilliant red, while the muscle and connective tissues, cuticle and

spines are stained light to dark brown Ijy the oi-ange G. The

chief drawback is that these stains are not nearly so permanent
as the hseinatoxylin.

For the excretory system, besides the living worms, in which it

is best studied, unstained specimens, cleared in xylol-phenol and

mounted in Canada balsam, w^ere most satisfactory

Tn addition to working on fixed and stained material, I have

also, as Looss(-l:8,53), Luhe(10,60) and others recommend, studied

the worms alive, mounted in salt solution. Most of these worms

will keep alive for 48 hours or longer in salt solution, and will

even live mounted im a slide and slightly compressed by the cover-

glass, for a number of hours. The slight pressure makes the

worms sutticientl}^ transparent for one to be able to make out

practically all the details of their internal structure. It was

while working in this way, that I was able to follow out the pro-

cess of egg-formation in Dolichosaccus, as well as to see the

Laurers canal in action, and to observe the early stages in the

development of this worm. A special section will be devoted to

the explanation of these processes.

Skctiox iv.

Systematic.
—In this section, the trematodes found are described

and referred to their places in the system. For each species, a

brief diagnosis is given, in which the special specific characters of

the worm are emphasised by being printed in italics; the diagnosis

is followed by a fuller desci'iption of the anatomy. I should con-

sider this fuller description necessary, even if the worm described

should show no striking anatomical differences from its repre-

sentatives in other zoogeographical regions, because, without such

a description, it is often very difficult for a person knowing the

worm by the description only, to rightly judge what its relation-

ships may be. Where several species of the same genus occur

here, however, {e.g., Pleurogenes, etc.) there is no need to describe

the anatomy of more than one of these fully. The special char-

acters being picked out in the diagnosis, it may be taken that the

rest of the anatomy closely corresponds to that of the species

more fully described,

27
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The anatomical description is followed by general remarks, and

a discussion of the relationships of the worm described. For

the new genera, descriptions with the more special characters

emphasised by italics have been given, as this procedure appears
to me to be more satisfactory than that of designating a genus by

merely naming its type-species. The worms here described

are :--

Order HETEROCOTYLEAMont.

Family Pol vstomid^e Taschbg.

Subfamily PolystomJnse van Ben.

Genus Polystomum.

Species —6?t//iewse.

Order MALACOCOTYLEA Mont.

Family Paramphistomid.e Fisch.

Subfamily Cladorchinee Fiscli.

Genus Diplodiscus Dies.

Species
—

megalochrtis, microchrus.

Family FASCiOLiDiE Rail.

Subfamily Plagiorchinae fjUhe (Lepodermatinfe Looss).

Genus DoLiCHOSACCUS, gen.nov.

Species
—

trypherus, ischyrus, diamesus.

Genus Brachysaccus, gen.nov.

Species
—anartius, symmetras.

Subfamily Haplometrinfe Pratt.

Genus Pneumonceces Looss.

Species
—australis.

Family G o r r, o d e r i D ^ Looss.

Subfamily Gorgoderinae Looss.

Genus Gorgodera Loo.ss.

Species
—mistraliensis.

Family B u a c h v c ce l i i D iE.

Subfamily Brachycceliinae Looss.

Genus Mesoccelium Odhn.

Species
—mfsembrinum, oligoon, megaloon.

Subfamily Pieurogenitinae Looss.

Genus Pleuhogenes Looss.

Species
—

freycineti, solus.
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Order HETEROCOTYLEA.

Family P o l y s t o m i d ^,

Subfamily Polystominae.

POLYSTOMUMBULLIENSE, Sp.n.

(Figures 1, 2, 18-28.)

Diagnosis.
—Flattened oval worms, 3 mm. long by 1 mm. broad;

with a somewhat circular cotylophure marked off into six rounded

lobes, each bearing a circular sucker. Larval booklets on the

disc and suckers; and two large falciform hooks bearing a bilobed

crest, present. Well-marked vaginal stvellings. Oesophagus

wanting; intestinal limbs reaching into the caudal disc, without

transverse anastoinosing branches. Testis a flat plate of follicles

in the middle of the ventral surface of the body; a single vas

deferens; a crownlet of eight penis-spines. Ovary a large oval

body obliquely placed. Genito-intestinal canal present. Yolk-

glands extending over the whole dorsal surface from near the

genital opening, right back into the caudal disc. Uterus a straight

wide tube, running from the posterior end to the genital opening.

Eggs thick-shelled, bright yellow, large, 0-206 mmx 0-095 mm.
In the bladder of Hyla phyllochroa and //. lesueurii.

Type-specimen in the Australian Museum, No. W. 346.

Sixteen specimens of these worms, which may be looked upon
as the Australian representatives of P. integerrimum, were

obtained, one from Hyla lesueurii and the rest from H. phyllo-

chroa. These frogs were obtained from a tributary of the Lodden

River, near Bulli, N.S. W., in October and November. The

worms occurred in the urinary bladder, and sometimes only a

single specimen was found; usually there were two, and once as

many as four were found in one bladder.

The worm is a narrow oval in shape, with a wider, six-lobed

cotylophore at the posterior end, bearing six circular suckers,

near the margin, one on each rounded lobe. The body is fairly

flat, transverse sections being a flattened oval in shape, less

flattened towards the anterior and more flattened towards the
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posterior end, till in the region of the cotylojjhore, both ventral

and dorsal surfaces are quite flat. The body is 2-98 mm. long,

and 1-007 mm. bioad in front of the disc; the latter is 1 4 mm.

broad. The suckers on the disc are fairly circular iji outline,

0-268 mm. in diameter, and are arranged round its edge, more or

less in a circle. The radial muscles of these suckers are very

conspicuously developed. In the centre of each suckt-r, the

muscular tissue is perforated by a plug of connective tissue( Fig. 18)

which runs through to the surface, and lying in this tissuf-, is a

strong bundle of muscle-filn-es, placed at right angles to the

surface, the action of which is to draw back the bottom of the

sucker in the process of attachment. Four larval booklets are

present in a row on the ventral surface near the posterior edge
of the disc or cotylophore. The hook resembles a button-hook;

the .shaft is bifurcated(Fig.l6). I have been able to find no trace,

either in the living worms or in the fixed material, of the larval

booklets which P. integerrimum and other species of this genus
bear near the anterior edge of the disc. There is a small anchor-

shaped hook in the centre of each sucker. All these booklets

either disappear as the animal increases in age, or very readily

become deta(-hed. In only one out of sixteen specimens have the

whole four posterior booklets been present; and in only two others

were any booklets at all to be seen. In all the other specimens,

no booklets could be made out. But the pair of large chitinou.s

hooks, lying between the two most posterior suckers on the ventral

surface of the disc, is present These hooks are flat plates dorso-

ventrally; but, in surface-view, they have a wide posterior border,

which is generally split up by two or three incisions, and the

general shape is that of a reaping hook with the point bent sharply

back(Fig. la). Just at the bend, the hook bears a bifid, crest-

like process. These hooks are 0-15 mm. broad at the base, and

have a length, measured in a straight line from the base to the

height of the bend, of 0-29 mm., while the recurved, claw-like

terminal portion measures 0-05 mm.

At the sides of the body, near the junction of the first and

second body-fourths, the vaginal openings are situated on two

well-marked papilla-like elevations.
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The mouth-opening is terminal and anterior, and leads into a

fairly spacious buccal cavity, which is really an incipient oral

suckei", being surrounded by distinct layers of longitudinal,

circular, and radial muscle-fibres, so that in sections it presents

exactly the appearance of a weakly-developed sucker(Fig.l9).

The pharynx, in the form of a muscular, oval bulb, opens directly

into this oral sucker, but a diverticulum from the buccal cavity

runs backwards, ventral to the pharynx, and for a distance equal

to its length, forming a median, unpaired buccal pocket(Fig.20).

A median and two lateral groups of large gland-cells are situated

behind and to the sides of the pharynx. The ducts of these

so-called "
salivar}^ glands

"
are closely applied to the inner sur-

faces of the wall of the pharynx for a very short distance, when

the}' open into its cavity. There is practically no oesophagus, the

pharynx opening directly into the bifurcated intestine. The

intestinal limbs are pretty straight when empty; but mostly they
are full of dark brown or black granules. When this is the

case, the walls are thinner, and their surface somewhat sacculated.

They run backwards pretty near the lateral edges of the body,

and end in a position dorsal to the cotylophore, and just in front

of the posterior pair of suckers(Fig.26). When the uterus is

distended, they diverge at the posterior extremities. The trans-

verse anastomosing branches characteristic of P. integerrunuyn

are quite absent.

The excretory vesicles(Fig.2l) lie near the vaginal papillae close

to the dorsal surface, on which each opens by a minute pore.

The main vessels proceed backwards to a position in the posterior

end of the body behind the intestinal limbs and uterus, where

they join one another. In this region, a pair of branches is given

off, which run forwards to near the anterior end, giving off a few

smaller branches and capillaries that end in flame-cells.

The most conspicuous part of the genital system is the ovary, a

large oval body lying somewhat obliquely placed on the right

side, just behind the vaginal papillae. The testes are in the form

of a large number of oval or rounded follicles which, lying closely

packed together, begin just behind the ovary, and extend in a

single layer on the ventral surface back to a position halfway
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between the ovary arid the anterior edge of the cotylophore,

whilst laterally they do not quite reach the sides of the body

(Figs.l and 24). The single vas deferens springs from the middle

of the anterior surface of tlie testes, and runs forwards and

dorsally so that it passes the ovai-y on its dorsal side, and pursues

a pretty straight course to the level of the genital opening, when

it bends towards the ventral surface and terminates at the end of

the penis. For about a third of its course, near the ovaiy, it is a

pretty wide tube, and is filled with sperms, so that this part may
be looked upon as a vesicula seminalis; towards the end of its

course, its walls become thickened to forin the ejaculatory duct.

Two laterally placed, small groups of gland-cells, lying near the

beginning of the duct, represent the prostate. The end of the

penis is armed by a crown of eight curved chitinous spines. The

male duct opens into a distinct genital chamber, which opens on

the ventral surface in the mesial plane, about halfway between

the ovary and the anterior end.

The ovary is a large oval body, obliquely placed, generally on

the right side, with its narrower end anterior and ventral. This

end is alone the germinal area, and here the ova are veiy small,

while they gradually increase in size to the other end, where the

large, ripe ova are foundiFigs. 1 and 22). The oviduct coming off

from this end, runs at first ventrally, and soon widens to form

the ootype, which is surrounded by the cells of the shell-gland;

the main unpaired duct of the yolk-glands and the genito-intestinal

canal open into the oviduct, close together, just in front of the

ootype(Fig.2). From the ootype, the oviduct runs forwards to

a point in front of the ovary, when it bends sharply backwards

and runs in a straight course close to the ventral surface, almost

to the level of the cotylophore, where it opens into the wide

uterus. The uterus is a wide, elongated sac, extending back to

the extreme posterior end of the body, in its posterior part, when

it is distended with eggs, occupying almost the whole width of

the body. Tt runs forwaid in a dorsal position(Figs.24, 25), along

the middle line of the body, in a straight coui'se to near its

termination, when it runs ventrally and opens; into the genital

chamber, ventral U> the male opening.
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The lateral, vaginal swellings are formed by a large number of

papillfe, perforated by fine canals(Fig.28), which, after a very

short course, open into a fairly wide sperm-reservoir(Fig.23),

situated, one on each side, just under the swellings. From these

reservoirs, a wide vaginal tube on each side runs backwards and

inwards, to open into the anterior lateral yolk-duct. On one

side only, in the specimens sectioned, was the vaginal tube filled

with sperms; that on the other side was empty.

The yolk-glands are very extensively developed, stretching from

a level just behind the pharynx, right back into the caudal disc.

They consist of a large number of oval, closely-packed follicles,

and stretch across the whole dorsal surface of the body, except in

those cases where the uterus is loaded with eggs. When this is

the case, the uterus occupies the middle area of the dorsal surface,

and the yolk-glands are pushed to the sides, for a part, at least,

of their course(Figs.24, 25). The anterior and posterior lateral

yolk-ducts, on each side, join at a level just behind the ovary, to

form two transverse ducts which run inwards and unite to form

a large yolk-reservoir that lies behind the ovary. A single duct

from this reservoir opens into the oviduct near the ootype. The

geni to-intestinal canal enters the oviduct close to the opening of

the yolk duct, and runs, first posteriorly, then, bending sharply,

it proceeds transversely across the body, in a gently curved

course, to open into the intestine on the same side, i.e., the right

(Fig.27).

The wall of the canal passes obliquely through the wall of the

intestine, and projects a little into the lumen(Fig.2), so that a

kind of valve is formed, which would prevent substances passing

from the intestine into the canal.

The eggs are oval, bright yellow in colour, large and thick-

shelled, 0-206 mm. long, by 0-095 mm. broad; not so large as the

size {0-22-0-24 x 016 mm.) given by Braun(4, p.499) for the eggs

of P. integerrivium.

Literature, 2, 4, 17, 27, 28, 30, 35, 75, 79, 93, 104, 105.
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Farailv PARAMPHiSTOMiDif: Fischdr.

vSubfamily Cladorchinae Fischdr. (?).

DiPLODISCUS MEGALOCHRUS,*Sp.n.

(Figures 29, 31-42.)

Diagnosis.
—Subclavate worms, 3-4 mm. long, by 1-25 to

1-5 mm. broad. Integument smooth. Suckers comparatively

large; ratio of (Ulterior sucker to posterior, 3 : 10. Diverticula

of. the oral sucker well developed; oesophagus long, pharynx

well-developed, at the posterior end of the oesophagus. Intes-

inal limbs moderately wide and short. Excretory pore at the

extreme posterior end of tlie body. Genital opening behind

the intestinal fork. The single testis large and generally

somewhat cubical
;

a large vesicula seminalis arranged in a

number of coils. Copulatory organs present. (J vary oval,

behind the testis
; shell-gland about as large as the ovary.

Vitelline glands of large follicles, partly in a single, and

partly in a double row along the sides of the body, outside

the intestinal limbs. Coils of the uterus occupying a great

part of the body-space, from the posterior end to the genital

opening. Eggs with thin, hyaline shell, 0-132 x 0*066 mm.

In the rectum of Hyla aurea and L'lninodynastes peronii.

Type-specimen in the Australian Museum, No. W.332.

This species of Diplodiscus occurs in the rectum of Hyla
aurea and Limnodynastes peronii. I have obtained 19 speci-

mens from the former, and 10 from the latter, 15 in all being

sectioned.

The worm is .somewhat club-shaped widfr a little in front

of the posterior sucker, very bhintly rounded behind : in front

tapering to a much smaller diameter. Except near tlie anterior

end, where it is fairly circular, the cross-section of the body is

elliptical, but somewhat flattened dorso-ventrally. The aver-

age length is 3-72 mm., breadth 1-37 mm.

*
jXiyas, large; "'X/"'^' yolU, referring to the large yolk -follicles.
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The integument is perfectly smooth, without any trace of

spines or tubercles. The opening of the oral sucker is termi-

nal : that of the posterior sucker subterminal or postero-ven-

tral. The average diameter of the oral sucker is 0-313 mm.,

of the posterior 1085 mm. : the ratio of oral to posterior 1 : 346

or about 3:10.

The oral sucker is a thick, muscular subglobular structure,

deeply embedded in the body of the worm, with a pair of

diverticula, the so-called "pharyngeal pockets," given off

laterally from its base. These diverticula are about as deep

(0-33 mm.) as the main body of the sucker, and are joined

together in the middle line for the most part of their length,

only being completely separated from one another near their

terminations (Figs. 37, 38). The structure of the walls of

these pockets is exactly similar to that of the oral sucker, and

the arrangement of its muscle-fibres, radial, circular, longi-

tudinal and oblique, together with the embedded cells, agrees

very closely with the detailed description given by Looss (55)

for the oral sucker of Amphisto/iiuni spintilosum. At the bot-

tom of the sucker, lies the opening of the oesophagus, running

. into it from a ventral position, and lying very close to the

openings of the diverticular (Fig. 38). The oesophagus is a long

tube with fairly thin walls, running almost straight back to

the forking of the intestinal limbs, with a length of about 0-52

mm. At its posterior end, the muscular wall of this tube

becomes considerably thickened so as to form a pharynx (01 2

mm. long), which opens into the intestine. Fischoeder (19),

Daday (16), and others have sought to make the structure,

which I have called the oral sucker, homologous with the

pharynx of other trematodes. I cannot agree with this, but

concur with Looss' contention (55, p. 440) that here we have

to do with a real oral sucker. Leaving out of account for the

moment the A nrjjIiii^fonirf<, one finds, in most of the Mahiroco-

tyha, an oral sucker, out of the base of which, that })art of the

alimentary tract lying between it and the intestine, and called

the oesophagus, opens. On the course of the oesophagus some-
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where, is a thick-walled muscular bulb (wanting, however, in

the (jroryoderiiut, and a few others), which is almost univer-

sally called the pharynx. The exact position of this pharynx
is subject to a good deal of variation ; in most Fasciolidce, fol-

lowing almost immediately upon the oral sucker
;

in many
others, e.g., the Lepoderrnatuut, Dolichosuccus, Brachysaccus,
the pharynx is placed further back, a thin-walled section, the

prepharynx, being interposed between the pharynx and the

oral sucker (Fig. 43). In others, again, the pharynx is placed
much further back as, for instance, in Microscaphidium (55,

p. 691), where it opens directly into the intestine. Just in

this position does a well-marked pharynx lie in JJiplodiscus,

as the photographs 36, and 34 and 35, of transverse and horizon,

tal longitudinal sections respectively, show. The wide, short,

intestinal limbs are circular in transverse section, and reach

just past the middle of the body. The posterior sucker is, in

life, ventrally directed, but in most preserved specimens it

faces postero- ventrally. In form, it presents a quoit-like rim

and a deep central cavity, in the centre of which, concentric

with the outer rim, is the second quoit-like ring, the meaning
of which has given rise to so much discussion (Braun 4, p. 693).

Its centre is often deeply depressed from the exterior, while a

cylindrical plug of parenchyma cells projects towards its centre

from within, the two opposing depressions making the thick-

ness of the sucker, in this region, much less than elsewhere

(Figs. 32, 33). Through this depression, there is no opening
of the excretory system nor of any other system of ducts or

vessels. The muscular ring is entirely an accessory part of

the sucker, and, no doubt, is of considerable assistance in per-

fecting the clinging action of the whole sucker. When the

sucker is being fastened on to the wall of the frog's bladder or

any othar surface, this central plug would assist in making
the expulsion of the air (or gas, or whatever its contents may
be) from the cavity of the sucker much more complete, in

just the same way as the column?e carnese and musculi pecti-

nati of the mammalian heart assist in expelling the last drop
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of blood from the contracting ventricle. Then the muscle-

fibres of this part of the sucker are arranged in such a way
that this central plug can be drawn far back from the surface

to which the worm is attached, so as to give the sucker a very

powerful clinging action.

The cells of the body-parenchyma are very large and thin-

walled, and more or less filled with finely granular contents.

Between these cells are two longitudinal vessel-like spaces,

which Looss (55, p. 432) has described, in A. spinulosum, as

lymphatics. They run from the oral to the posterior sucker,

and enter into intimate relation with the suckers.

The excretory vesicle lies in the body directly behind the

posterior sucker. From its anterior end, a pair of large ves-

sels come off, running first pretty straight outwards to the

sides; then they turn forwards, and run in a somewhat wavy
course up to the level of the oral sucker diverticula

; crossing

the intestine on the ventral side, they then bend sharply back,

and run as much finer tubes to the posterior end of the body,

giving off', at various points, capillaries that end in excretory

cells. Some branches of the excretory system enter the pos-

terior sucker, but the arrangement of these has not been

closely followed out. At its posterior end, the vesicle gradu-

ally narrows into a moderately fine duct with muscular tissue

in its walls, and this duct opens on the exterior by an exceed-

ingly minute pore, less than 0-005 mm. in diameter, in every

one of my sectioned specimens, more than a dozen in number.

This pore is situated right at the posterior end of the body,

just near the posterior rim of the sucker.

The genital opening (Fig. 39) lies in the middle line on the

ventral surface, just behind the intestinal fork. It leads into

a small genital chamber, into which the male and female

ducts open.

There is a single testis, in the form of a large, somewhat

cubical or rectangular body, laterally placed near the intes-

tine and internal to it. 'J'his testis is inconspicuously marked

off into two lobes by a groove running along its ventral and
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a.nterior sui'faces. The two vasa deferentia soon join to form

a wide thin-walled tube, the vesicula seininalis, which after a

course of two or three turns, transversely placed, enters a

muscular sac, which may perhaps be called the cirrus-sac,

though not entirely in agreement with that sac in other trema-

todes, for towards its outer end, the female duct also enters it

from the ventral side. Several coils of the vesicula seminalis

occupy the posterior part of this sac, and in front gradually
narrow down to the much thicker-walled ejaculatory duct.

Tiic vagina enters the sac near its distal end, occupying a

position ventral to the male duct. The rest of the cavity of

the rather wide sac is filled up by parenchyma-cells and some

prostate-cells.

The ovary is an oval body, also laterally placed, lying some

distance behind the testis, just behind the level where the

intestinal limbs end. The oviduct is given off from the dorsal

side, and after a short course, enters the mass of shell-glands

(Fig. 42), lying over the ovary, just under the doi'sal surface

of the body. Just in front of the shell gland, the Laurers

canal takes its origin, and runs forward for a distance of

0-15 mm., to open on the dorsal surface near the middle line.

From the shell-glands, the uterus runs down to the posterior

end of the body and back in several wide coils
;

behind the

testis, several coils occupy a rather dorsal position, but in

front of that body, they arc more ventrally placed ;
near the

cirru.s-sac, the lumen becomes considerably narrowed, and the

walls thicker to form the vagina. The first part of the

uterus, near the shell-gland, is filled with spermatozoa, and

may be looked upon as the receptaculum seminis uterinum.

The yolk-gland is composed of large (0186 x 0123 mm.)
oval follicles, which run in a single or double row from a

position behind the diverticula of the oral sucker, to a level

just behind the ovary ; in this part of their course, they are

laterally placed, lying for tlie most part between the intes-

tinal liinbs and the lateral body-wall. Behind the intestinal

limbs, on each side, they turn sharply inwards and stretch
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across to meet in the middle of the body, forming a dorsally-

placed row posterior to the ovary.

The eggs are large (0132 mm. long, by 0066 mm. broad),
with a thin, hyaline shell : many of them contain ciliated

embryos. These measurements are smaller than those given

by Looss (46) for the mature eggs of ]). suhclavatus, viz.,

O-l-t X 0-07 mm. Dujardin's figures are 0-13 mm. long, while

•Stetti states the length as 019 mm. (4, p. 766) ; perhaps Stetti

had to do with an independent species.

DiPi.oniscus MiCROCHRUs, sp.n.

(Figiire 30.)

Diagnosis. —Small, subclavate worms, about 1-2 mm. long,

by 0-85 mm. wide. Suckers large ;
ratio of anterior to pos-

terior, 3:8. Diverticula of the oral sucker well-developed;

oesophagus long ; pharynx well-developed, and placed at the

posterior end of the oesophagus ; intestinal limbs very wide

and short. Excretory pore at the extreme posterior end of

the body.

The single testis rectangular, laterally placed, near the

middle of the body ; a large vesicula seminalis
; copulatory

organs present. Ovary 'pear-shaped, behind the testis. Vitel-

line glands compar-atively small, in a double row along the

sides of the body and across the body behind the ends of the

intestinal limbs. Coils of the uterus as in the last species.

Eggs thin-shelled (0125x0067).
In the rectum of ffj/la eivingii and Limnodynastes tas-

maniensis.

Type-specimen in the Australian Museum, No. W. 333.

Of this little species, I have obtained three specimens from

Limnodynastes tnsmaniensis, and one from Hyla eiringii.

It differs from the preceding species mainly in the smaller

size of the body, and the comparatively (to the size of the

•
fj.iKpo<i, small

; wxpoi, yolk.
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body) larger suckers, while the ratio of the diameter of the

suckers is different in the two species. In this species, too,

the ovary is pear-shaped, and the follicles of the yolk-glands

(009 X 007) are much smaller than in D. megalochrus. The

eggs, too, differ in shape from those of the last-named species,

being shorter and broader.

These two species are pretty closely related in their struc-

ture to their European representative, D. Subdavatus R.,

and somewhat less closely to the American 1). tewperatus
Staff. They differ from the former in the more marked de-

velopment of the oral diverticula, in the shorter intestinal

limbs, in the postion of the ovary in regard to the testis

(according to Looss' figure in 46), and in the more posterior

position of the excretory pore, as well as in the details of

the arrangement of the collecting tubes of the excretory

system. They differ from the American species in their much
shorter intestinal limbs, in the testis being single, while

there are two in D. temperatus: in the lateral position of the

ovary rather than median, as in D. temperatiis(9l , p.689), and in

the yolk-glands extending much further anteriorly.

These two Australian species, perhaps, ought to be placed
in a separate genus, but I do not feel myself sufficiently

familiar with the anatomy of related worms of this group

(the published descriptions in most cases not going far

enough) to make the attempt at present.

Literature referred to—4. 15,16, 17, 19, 46, 55, 61, 63. 91.

Genus DoLiCHOSACcus, gen.nov.

Subfamily Plagiorchinse Luhe, (Lepodermatinae Looss).

(Figures 4-8,43-50.)

DiaynosiH. —Small, elongated worms of somewhat flattened,

oval cross-section, about 3 mm. long, a little narrowed in

front and behind, and rounded off at the ends. Integument

spiny ;
suckers well-developed, not far apai't. Pre-pharynx,

*
SoA.i;^o?, long ; craKKOS, a sac, referring to the cirrus-sac.
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pharynx, and cesophagus present ; intestinal limbs reaching

to the posterior end of the body. Excretory vesicle V-like,

v'ith a very long sfevi and short arms. Genital opening near

middle line, just behind fork of intestine, and in front of

ventral sucker. Large, rounded testes in the posterior half

of the body, one behind the other in the middle line; large

rounded ovary, some distance in front of the testes. Copula-

tory organs present ; S-shaped rirrus-sac very long, and well

developed ; vesicula seminalis constricted in the middle
;

Laurer's canal strongly developed, very long and convoluted ;

receptaculum seminis doubtful. Vitelline glands extensively

developed, laterally placed in the anterior half of the body,
but in the posterior half spreading all round the body, close

under the surface. Uterus coiuparatively short, except for a

very short part of the proximal portion, lying in front of the

avary.

In the intestine of frogs.

Type: D. trypherus sip.n.

DOLICHOSACCUSTRYPHERUS, sp.n.

(Figures 4, 5, 6, 43, 44, 45, 47.)

Diagnosis. —Small, elongated, delicate worms, about 3 mm.

long, becoming gradually narrower towards the ends, and

rounded off in front and behind. Integument delicate, spiny ;

suckers not far apart ; oral sucker larger than ventral, ratio

of oral to ventral 7:5. Excretory vesicle as in the genus.

Genital pore just behind the intestinal fork. Testes larger

than the ovary, one close behind the other, in the middle of

the posterior half of the body. Ovary some distance hehind

the vent7-al sucker, to one side of the middle line. Copulatory

organs and Laurer's canal as in the genus. Vitelline glands
of comparatively small follicles, in front of the ovary not

extending inwards beyond the intestinal limbs, and ctnteriorly

-fmcpepo'i,
delicate.
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not rtdcJtiiKj in front of the int&sti/ui/ fork: behind the ov;iry

gradually spreading under the whole surface (jf the body.

Uterine loops mainly in front of the ovary. Eggs, light in

colour, O'U^^T X U-022 mm.

Hosts : l/nninxii/nastiiK pp.ronii and Hijitt aurt^a, in tlie duo-

denum,.

Type-specimen in the Australian Museum, No. W.334.

These worms are fairly common in the duodenum of Limno-

dynastta peronii, and much less common in Hj/la aurea. At

first, no record was kept of the frequency of occurrence, but

in the last 47 of I., jferonii examined, this fluke occurred nine

times with a yield of 117 specimens. Altogether, I have col-

lected 214 specimens of this species from 150-200 Limnodynas-

tes; and 35 from Plyla aurea, in which I have found it only

four times out of several hundred specimens examined. The

greatest number found in one frog was 25, the lowest 4. They
are very active and extensible, and are capable of stretching

out to twice the length of the animal when in a state of rest.

Thirty-five were cut into sections, and most of the rest mount-

ed as whole-mounts. I cut so lai'ge a number, in order to

have plenty of material for study in regard to the egg-forma-

tion and the early development, to supplement the observa-

tions made on the living worms.

These worms are of elongated, delicate form, oval in cross-

section, but a little flattened dorso-ventrally, somewhat narrowed

anteriorly and posteriorlv, and rounded oflF at the ends; 2-98 mm.

long, by 091 mm. broad. Integument densely covered by small

backwardly directed spines, which have become much less dense

at the middle of the body, and completely disaj)poar before the

end of the body is readied. Oral sucker subterminal, 0"243mm. in

diameter: ventral .sucker plac^ed at the beginuiTig of tlie second

quarter of the body-length, spherical, 0169 mm. in diameter :

ratio of oral to ventral sucker, 7 :5. Opening of oral sucker

on ventral surface
; excretory pore terminal

; genital pore in

the middle line on the ventral surface, just behind the intes-

tinal fork.
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Alimenfari/ canal. —The oral sucker opens behind into a

pre-pharynx (Fig. 43), nearly equal in length to the pharynx,
which is a subglobular thick- walled structure, 01 40 mm. wide.

There is a moderately long oesophagus, about equal in length
to the pharynx and prepharynx taken together (Fig. 43) ;

the

intestinal limbs run back to the posterior end of the body.
The excretory vesicle (Fig. 6) is Y-shaped, with a very long

stem that divides into two short limbs just behind the ootype
and related parts. From these limbs, a pair of moderately

fine, anterior, collecting ducts run forwards in a lateral posi-

tion, as far as the base of the oral sucker. About the level

of the ventral sucker, or just behind it, a pair of posterior

collecting ducts, much finer than the anterior ducts, arise

from these, and run back to the posterior end of the body.

Taking their origin from these collecting tubes, a large num-

ber of capillary tubes form a loose network all over the

surface of the body (Fig. 6) : short branches, arising from the

network at intervals, end in excretory cells. The number

seems to vary a little in different individuals, but there are

about 160 of these cells.

The testes lie in the middle line, one behind the other, in

the middle of the posterior half of the body. They are large,

compact, spherical bodies, nearly as large as the oral sucker,

0-214 mm. in diameter. The vasa deferentia run forwards,

and do not join till they reach the base of the vesicula

seminalis, which lies partly behind, and partly alongside the

ventral suckei'. The cirrus-sac is a very elongated, S-.shaped

structure, 0-611 mm. long (not following the bends, but

measured in a straight line from its posterior to its anterior

extremity), beginning behind, and to the right of the ventral

sucker. In a graceful curve, it bends forwards and inwards

to a position in front of the vertral sucker, and to the left of

the middle line, whence, by a sharper bend, it runs forwards

and to the right, to reach the genital pore, which lies just

behind the intestinal fork and a little to the right of the

middle line (Fig. 47).

28
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The posterior third of the cirrus-sac is occupied by the vesi-

cula seminalis, which is constricted in the middle, affording,

in its form, a very close resemblance to the swimming bladder

of cyprinoid fishes (Fig. 4), a resemblance mentioned by Looss

for the vesicula seminalis of Glossidhnn (50). Anterior to

this, is a well-developed pars pi'ostatica and a strong pro-

trusible penis, traversed by a very muscular-walled ejacula-

tory duct. The ovary is a large, rounded or somewhat oval

body, a little smaller than the testes, 0-197 mm. in diameter,

laterally placed on the right side just in front of the middle

Oi the body, some distance behind the ventral sucker. The

oviduct leaves the ovary on its inner posterior aspect, and

runs transversely close behind the ovary for a distance of

about U15 mm., when it opens by a comparatively wide open-

ing into a sac-like structure, which I must call the fertiliza-

tion-space, though, in fixed and stained whole-mounts, one

would naturally call it tlie receptaculum seminis. A study of

the living worms shows that the ova are fertilized in this

space, just near its wide opening into the oviduct. The sac

itself is of comparatively considerable proportions, measuring
0-121 xOlOl mm. If this sac does not represent the recep-

taculum seminis, then no such structure is present in the

species of this genus. Laurer's canal, which opens into the

oviduct just beyond the fertilization-space, is especially strong-

ly developed. It is a thick-walled, elongated tube, lying in

the dorsal region of the body, and pursuing a tortuous, con-

voluted course backwards, as far as the level of the anterior

testis, where it opens on the posterior surface (Figs. 5, 44).

Just beyond its junction with Laurer's canal, the oviduct

expands to form the ootype, which is surrounded by the cells

of the shell-gland, a not very strongly developed structure.

Into the ootype, opens the short duct from the somewhat con-

spicuoiis yolk-reservoir. Leaving the ootype, the female duct

soon turns forward as the uterus, and, after crossing the body

in several narrow, transverse coils, which lie in tlie region in

front of the ovary, it runs forward to the genital oj)ening.
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The yolk-glands are extensively developed, and consist of oval

follicles, 0-058 x 0039 mm. Anteriorly, they do not extend

beyond the fork of the intestine, and, in front of the ovary,

are confined to the sides of the body, not spreading inwards

beyond the intestinal limbs. They are very usually unequally

developed on the two sides, in the majority of the specimens,

not extending forwards on the left side as far as the ventral

sucker, while they reach a point just in front of it on the

right side (Fig. 45). Behind the ovary, thej' gradually spread

inwards, lying close to the surface of the body till, in the

region of the testes, or in some cases, just behind these, they
form a thin but complete, more or less superficial layer sur-

rounding the body (Fig. 45). The rather thin-shelled eggs

are broadly elliptical in shape, yellow to light brown in colour,

comparatively few in number, and fairly large (0-037 x 0022

mm. u

DOLICHOSACCUSISCHYRUS*, sp.n.

(Figures 7, 46, 48, 49, oO, oOa).

Diaf/nnxis.
—Small, elongated, fairly robust worms, about

3 mm. long, not much narrower at the rounded-off ends.

Integument thick, spinv ; suckers fairly close together ; ratio

of oral to ventral, 4:3. Excretory vesicle very wide and long.

Genital pore just behind the intestinal fork. Testes smaller

than the trvary, one close behind the other in the middle line,

at the middle of the posterior half of the body. Ovary large,

ronnded oi' oval, 7?/ the middle line, iiearer the i^entvfd sucker

than in D. trypherns. Copulatory organs and Laurer's canal

as in the genus. Vitelline glands of moderately large follicles,

closely jHicked together, extending anteriorly right wp to the

oral sucker, in front of the ovary laterally placed, but in the

posterior part of the body spreading under the whole surface.

icryypo^, rohust.
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Uterine loops mainly in front of the ovary. Eggs 0-042 mm.

long.

Hosts: Limnodynastes dorsaUs and Hyla C(erulea, in the

intestine.

Type-specimens in the Australian Museum, No. W.335.

Seven of these worms were found in the intestine of Hyla

ccerulea, and two in Lim^iodynastes dorsalis. They are less

pointed at the ends than D. trypherus, and of stronger, more

robust form, with a much thicker cuticle. The average length
is 4-5 mm., and breadth 11 mm. The oral sucker varies from

0-245 to 0-318 mm. in diameter, while the ventral ranges from

0-179 to 0-245, the ratio between the two being 4:3. The

excretory vesicle is very voluminous (Figs. 49, 50), being much
wider than in J), trypherv^. It differs from that species, too,

in having the ovary (0-318 x 0-236 mm.) larger than the

testes (0-27 x 0-228 mm.), and placed in the middle line. The

testes are closer together. The yolk-glands consist of larger

follicles (0-083 x 0-05 mm.), which are more closely packed
than in the last species, and extend further forwards, reach-

ing the base of the oral sucker.

DOLICHOSACCUSDIAMESUS,* Sp.n.

(Figure 8).

Diagnosis.
—Small, elongated, fairly delicate worms, becom-

ing narrower towards the extremities. Integument fairly

thick, spiny; ratio of oral to ventral sucker, 4:3. Excretory
vesicle very vide and long. Genital pore just behind the

intestinal fork. Testes smaller than the ovary, in the middle

line, in the middle of the posterior half of the body, with

their ends obliquely over-lapping. Ovary close behind the ven-

tral sucker and laterally placed. Copulatory organs and

Laurer's canal as in the genus. Vitelline glands of compara-

*
Sta/yefTO?, intermediate,
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lively small follicles, extending anteriorly as far as the intes-

tinal fork., and inicard>< beyond the intestinal limbs, both in

front of, and behind the ovary. Uterine loops as in the other

two species. Eggs, 0036 x 0-021 mm.

Host : Hyla freycineti, in the stomach.

Type-specimen in the Australian Museum, No. W.336.

Fifteen specimens of this worm were found in the stomach

of Hyla freycineti. In the robustness of its form, it stands

intermediate between D. trypherus and D. ischyrus. The aver-

age length is 2-2 mm., breadth 0-65 mm.; oral sucker 0-189,

ventral 0145 mm. The relation in size of the suckers is about

the same as in the last-named species, with which it agrees

also in possessing a very wide and voluminous excretory

vesicle, as well as in having the ovary (0-261 x 0-212 mm.)

larger than the testes (0-245 x 0-179 mm.). It differs from

this species, however, in the lateral position of the ovary, in

the much smaller form of the yolk-gland follicles, and in the

extension of these glands. On the whole, it appears to be

more closely related to D. trypherus, from which it differs prin-

cipally in the relative size of the ovary and testes, in the ovary

lying very close to the ventral sucker, and in the yolk-glands

extending inwards beyond the intestinal limbs in front of the

ovary. The follicles of the yolk-glands are about the same

size (0-055 x 0-027 mm.).

This genus appears to be more closely related to Opisthio-

(llyphe Looss, than to any others, and its members may be

looked upon as Australian representatives of 0. endoloha,

occurring in the intestine of E^^ropean frogs. It agrees with

the genus named in the configuration of the alimentary canal

and the excretory vesicle
;

to a less extent, in the topography
of the genital glands and the yolk-glands, in the presence of

Laurer's canal, and a receptaculum seminis
( ?), in the charac-

ter of the copulatory organs, and in the form and extent of

the uterus. Dolichosaccus differs from Opisthioglyphe, how-

ever, in the details of many of these organs, as well as in some
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other points. The character of the integument and suckers

is very similar in the two genera, but the form of the body is

different, being narrower and more pointed in Dolichosaccus.

The testes are of different shape, and, relative to the ventral

sucker, the ovary is placed further back in the Australian

genus, while the cirriis sac is much larger, and Laurers

canal a much more conspicuous structure. The yolk-glands,

too, are more extensively developed in the posterior region of

the body.

Literature referred to—8, 9, 31, 48, 50, 51, 57, 75, 97.

Genus B r a c h y s a c c u s,* gen. nov.

Subfamily Plagiorchinoe Liihe, (Lepodermatinae Looss).

(Figures 9, 10, 51-5.5.)

Didcinosis.
—Small, lancet-shaped /conns, with a tiattened

elliptical cross-section. Integument spiny, the spines disap-

pearing towards the posterior end. Ventral sucker at the be-

ginning of the middle third of the body. Pre-pharynx,

pharynx and oesophagus present ; intestinal limbs reaching the

posterior end of the body. Excretory vesicle Y-shaped, with

the Kfcni runninf/ between the testes. Testes obliquely one

behind the other in the posterior end of the body. Ovary
between the testes and the ventral sucker. Copulatory organs

present ; genital pore on the ventral surface near the oesopha-

gus, rirrus-sac wholly in front of the ventral sucker, and much

shorter than in Dolirhosanus ; a very lony JjOitrer's ranal and

receptaculum present. Yolk-glands lateral, mainly outside

the intestinal limbs, eatendiny from the intestinal fork to

?iear the posterior end of the body. Coils of the uterus be-

tween the testes and the rirrvx-sar.

In the intestine and rectum of frogs.

Type species, Brachysom/s annrtius, sp.n.

^Spayi'S, short.
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B R A C H Y S A C C U S A N A K T I U S,
*

sp.n.

(Figures 9, 51-55).

Dkiijiiosis.
—Small, laitcef-s/ifcjjt'd worms, with a flattened

oval cross-section, about 3-3 mm. long, and 1-2 mm. broad.

Integument spiny, the spines disappearing towards the pos-

terior end. Suckers almost equal in size, but the oral (U-205

mm.) rather smaller than the ventral (0-212 mm. in diameter;.

Pharynx comparatively large (01 48 mm. in diameter) : pre-

pharynx well-developed : oesophagus about equal in length to

the pharynx; intestinal limbs reaching the titreine posterior

end of the body. Excretory vesicle Y-shaped, winding be-

tween the testes. Genital pore on ventral surface beneath the

oesophagus. Testes rounded O-IT-") mm. in diameter, lying

one obitquejy behind the other in the middle of the posterior

body-third. Ovary oval or rounded, smaller than the testes,

0-142 mm. in diameter, lying to one side of the middle line,

about midway between the testes and ventral sucker. Laurer's

canal very long. Yolk-glands of numerous small follicles later-

ally placed, not extending forwards beyond the intestinal

fork, nor inwards beyond the intestinal limbs while in front

of the testes ; but those on the left side cross over behind the

testes, and fill wp some of tlie space between the testes and

the posterior end of the body. Loops of the uterus richly

developed, never reachinfj behind the testes, but tilling up

most of the space between the testes and the cirrus-sac Eggs

very numerous, 0-034 x 0-019 mm.

In the intestine and rectum of II>/la a urea, and Limnody-

nastes peronii.

Type-specimen in the Australian Museum, No. W.337.

I have obtained over two hundred specimens of this worm

from the hosts named. Whilst it is very common in Hyln

a urea, being found more often than any other trematode in

that frog, it is much less common in h. peronii, in which I

*
ava/3Tto«, uneven, odd, referring to the yolk -glands.
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found it only twice. The alimentary canal exhibits the well-

developed pre-pharynx characteristic of the group. The

spherical pharynx, with its front edge indented, has strong

muscular walls, and the oesophagus is equal in length to the

pharynx (Fig. 52). The photograph (51 )
shows the intestinal

limbs reachhig to the extreme posterior end of the body. The

Y-shaped excretory vesicle has a comparatively long stem,

which, like that of Astiotrema (Looss, 50), winds between the

testes, and divides into its two branches just behind the shell-

gland (Fig. 54). The cirrus-sac lies wholly in front of the

ventral sucker as in Opiathioylyphe : the seminal vesicle is

constricted in the middle like that of Dolichosaccm ; the copu-

latory organs are strongly developed. As regards the location

of the gonads, the ovary is generally on the right of the middle

line, while the left testis is anterior to the right ;
but the

sexual amphitype is of frequent occurrence, 28 per cent, of

the individuals exhibiting this curious variation. Laurer's

canal is of extraordinary length. Its course is less tortuous

than in DoUchomccus, but it runs right down to near the pos-

terior end, opening on the dorsal surface quite near the blind

ends of the intestines (Fig. 53). The extension of the yolk-

glands is also peculiar. On the right side, they occupy the

space between the lateral body-wall and the intestinal limb,

stretching from just behind the intestinal fork back to the

level of the posterior testes, and do not anywhere extend in-

wards beyond the intestinal limb. On the left side, their

disposition in front of the testes is exactly the same as that

on the right, but they extend further back, and, stretching

inwards behind the testes, partly fill up the space lying be-

tween those organs and the posterior end of the body. This

distribution of the yolk-glands is a very constant character,

being exactly similar in every specimen, except that in the

sexual amphitype, of course, it is the follicles on the right-

hand side that extend beyond the testes.

The coiling of the uterus is very rich and complex, so that,

although its calibre is only small, all the body-space between
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the cirrus-sac and the testes presents the appearance, in whole

mounts, of being stuffed full of eggs, which are themselves

comparatively small.

Brachysaccus symmetru s,* sp.n.

(Figure 10).

Diaynosts.
—Somewhat Utncet-sha'ptd worms, moderately

stout, about 147 mm. long, by 0-57 mm. broad. Integument

spiny, the spines disappearing towards the posterior end. Oral

sucker (0-256 mm.) larger than the ventral (0-215 mm.) ;
ratiu

of oral to ventral, 6:5. Alimentary canal and excretory

vesicle as in the genus ; but the intestinal limbs do not extend

so far back as in B. anartius. Testes oval, 0147 x 0-105 mm.,

lying very close to one another, and obliqutly one behind the

other in the posterior end of the body. Ovary oval, about

same size as the testes (0-147 x 0101 mm.), long diameter

transversely placed, at about the middle of the body-length.

Yolk-glands arranged in a pair of anterior and a pair of pos-

terior masses. The anterior masses do not extend inwards

beyond the intestinal limbs
;

but the posterior masses stretch

under the whole surface, from the level of the testes back-

wards. Loops of the uterus as in B. anartius. Eggs, 0-034 x

0019 mm.
In the rectum of Hyla cierulea.

Type-specimen in the Australian Museum, No. "VV.338.

This species, I have met with only twice; three individuals

were obtained from the rectums of two specimens of Hyla

carulea, one in one rectum and two in the other. Two of the

specimens were mounted whole, and the other sectioned. This

species differs from B. anartius mainly in its much smaller

size, and in the relative sizes of the suckers, which are here

very distinctive, the oral sucker being smaller than the ven-

tral in B. anartius, but larger than it in B. symmetrus in

having the testes and ovary about the same size, and in the

*

iTVjXjXiTpo'i, referring to the yolk -glands.
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disposition of the yolk-glands, the respective disposition in

each species being Very constant and characteristic. In B.

symnietrus, the two lateral lines ot yolk-follicles that occur in

OpistJiioglyphe, Dolirhos(/criis, and JJ. anartius have become

broken up into anterior masses and posterior masses. The

anterior masses extend from the level of the pharynx back-

wards to the level of the ventral sucker, and do not extend

inwards beyond the intestinal limbs; the posterior masses

begin in a lateral position, a little in front of the testes, and

gradually spread inwards (Fig. 10), till they spread under the

whole posterior surface. f

Brachysnccus seems to find its nearest relations in OpisfJiio-

(/li/p/ie and iJo/irJiosf/rrit.'<, differing from them mainly in the

much more extended disposition of the uterus-loops, and the

oblique position of the testes. The great length of Laurer's

canal seems to represent the extreme development of elonga-

tion, shown in a more moderate degree in Dolichosaccvs. The

character of the integument, the configuration of the alimen-

tary canal and of the excretory vessels, and, with the excep-

tion of the uterus, the disposition and character of the genital

organs, inchiding the yolk-glands, is in pretty close agree-

ment in all three genera, so that they all evidently belong to

the same sub-family.

Literature referred to -8, 9, 31, 48, nO, 51, 57, 75, 97.

Genus Pneumonoeces Looss.

Pneumonceces australis,* sp.n.

(Figures 11, 56-62).

JJiin/ti<i.'<i.'<.
—

Elongated oval worms, narrower in front, 3-5

mm. long by 1-52 mm. broad. Skin smooth, without spines.

Oral sucker 0-398 mm., vetitial 0193 mm. in diameter; rafin

of oral /() rriifrdJ 2:1. Pliarynx equal in size to ventral suc-

ker ; a-sophagvis short : intestinal limbs reaching almost to

* 1auslraliH, southern.
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posterior end of body. Genital opening on the ventral sur-

face, near the middle line, just behind the oral sucker. Testes

very large, oval, trith a feir deep grooves, the posterior testis

longer and narrower than the atiterior ; situated in the pos-

terior part of the body, on either side of the middle line, one

a little behind the other. Cirrus-sac very long and tubular,

with a slightly coiled vesicula seniiiiaUs ; a strong cirrus and

ejaculatory duct. Ovary deeply lohed, large and elongated,

laterally placed in front of posterior testis, on a level with the

ventral sucker. Receptaculuni seminis very large, o)i a level

nith, and ventral to the ovary. Postero-lateral uterine loops

present, not reaching forward an far as the ovary. Yolk-

ghnids iii four main groups, a pair of anterior groups, each

of 4 or 5 bunches of 15 follicles, and a pair of posterior

groups, each of 5 or 6 bunches of 12-15 follicles. Eggs very

small, 0-020xO-Ul4mni.

Hosts : Hyla aurea and Limnodynaf<tes jjeronii.

Type-specimen in the Australian Museum, No. W.339.

The shape of these worms varies from an elongated oval,

narrower in front, to tongue-shaped. Figures 56-57 and 62

are photographs of typical specimens. Leaving out the very

small ones, which may be looked upon as more or less imma-

ture, the size averages 3-5 mm. long, by 1-52 mm. broad, with a

maximum length of 4-9inm., and a minimum of 2-5 mm. The

integument is quite smooth, showing no trace of spines or

tubercles. The oral sucker, subterminal in position, is large,

while the ventral is small. The relation in size between the

suckers is a very constant one, being exactly the same, viz.,

2:1, in most of those measured. The average sizes are, oral

0-398 mm., ventral 0193 mm. The ventral sucker is placed

just anterior to the middle of the body-length. The relative

size of the pharynx is also very constant : it is globular in

form, with a diameter of 0191 mm., i.e., slightly smaller

than the ventral sucker. There is a short but distinct oesopha-

gus, and the wide intestinal limbs run practically to the

posterior end of the body.
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The main stem of the txcrttory systtrn of vessels extends

from the posterior extremity, where the pore opens, forwards

to the posterior side of the receptaculum seminis. The termi-

nal part is provided with a well-developed sphincter, and is

surrounded by a mass of glandular cells. From the anterior

end of the vesicle, two mamcollecting tubes proceed forwards

as far as the intestinal fork. These lubes are of somewhat

varying calibre, but, on the whole, are nearly as wide as the

vesicle itself. In the first part of their course, they remain

closely applied to the sides of the receptaculum seminis, but

at its anterior border, they pass outwards till they reach the

outer aspect of the intestinal limbs, along which they run to

their anterior end. All along their course, they give off

smaller vessels (Figs. 60, 61, 62), the branches of which end

in flame-cells. The testes are large, and are situated in the

posterior half of the body, rather nearer the ventral sucker

than the posterior end. They lie, one on either side of the

middle line, one slightly or sometimes more markedly more

anterior than the other (Figs. 11, 57). The form is oval or a

little more elongated, with the outline, in most cases, but not

invariably, marked by a few deep indentations. The pos-

terior testis is invariably longer and narrower than the other ;

the average measurements are, anterior 0-529 x 0-379 mm.,

posterior 0-668 x 0'346 nun. The vasa deferentia come off

from their anterior ends, and join to form the vesicula

seminalis, a little in front of the ventral sucker. The cirrus-

sac is tubular and very long, in the extended animal being

practically straight, while in preserved specimens it shows one

or two gentle curves. The vesicula seminalis within this, is

slightly coiled at each end (Figs. 59, 60). The prostate is

only poorly developed, but the cirrus is well developed, with

a strong ejaculatory duct (Fig. 58). The male duct opens

into a distinct genital chamber, and the genital opening is

situated on the ventral surface, about the middle line, just

beneath the pharynx (Fig. 58).

The ovary is elongate, convex on its outer surface, concave

on the inner, and divided up into five or six deeply marked
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lobes. It is situated close under the dorsal surface (Fig. 59),

on a level with the ventral sucker and to one side of it, nor-

mally on the right side, but in ten per cent, of the specimens,

it lies on the left side. In any case, it lies on the same side as

the posterior testis. In the amphitype, not only are the ovary

and posterior testis placed on the left side, but the first postero-

lateral uterine loop runs on the right side instead of the left.

The oviduct comes off from the inner surface of the ovary, and

runs towards tlie middle line, being very soon joined by a

canal coming from the enormous receptaculum seminis (Fig.

61). Immediately after this, it is surrounded by the cells of

the shell-gland, a comparatively large mass of cells lying to

one side of the ovary : and in this part of its course, it also

receives the main duct of the yolk-glands. The receptaculum

seminis, of relatively enormous size, up to 0-68 mm. in dia-

meter, is pretty circular in ventral view, and lies on the same

level as the ovary and ventral to it, with the ventral sucker

generally about its middle. There is no Laurer's canal. In

the next part of its course, the uterus is generally filled with

spei'matozoa, and this portion may be looked upon as the re-

ceptaculum seminis uterinum. Then, as the ixterus, it runs

backwards to the extreme posterior end of the body as a

median descending loop, which is sometimes pretty straight,

but, in most older specimens, exhibits several spiral coils,

some of which, in front of the testes, reach the lateral mar-

gins of the body (Fig. 57). On reaching the posterior end,

the characteristic postero-lateral loops run along the margins

of the body, first to the left, then to the right. These postero-

lateral loops do not reach as far forwards as the ovary, and,

in old specimens, tend to be coiled (Fig. 11). At the end of

the right, descending, postero-lateral loop, the uterus turns

forwards again in the middle line, forming the median as-

cending loop, which, as far as the ventral sucker, closely re-

sembles the form of the descending median loop. In front

of the ventral sucker, in a number of closely placed transverse

coils, winch generally extend to the outer borders of the
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intestinal limbs, it proceeds forwards to the genital chamber.

Both the descending and ascending median loops pass between

the ovary and the anterior testes, and between the two testes,

and the uterus lies, for the most part, near the ventral sur-

face of the body.
The yolk-glands consist of a large number of oval follicles,

about 0-085 x 005 mm. in size, placed close to the dorsal

surface (Figs. 59, 60). Their arrangement into groups is

characteristic. A pair of anterior patches extend forwards

as far as the fork of the intestine, and from the lateral mar-

gin inwards nearly to the middle line(Fig. 56), and backwards

as far as the ventral sucker. Each patch is made up of four

01 five groups of 14 or 15 follicles each. The common duct

of each group joins the main anterior lateral duct on each

side. Each pair of posterior patches consists each of six

groups of follicles, each group containing 12-15 follicles: they
are more laterally confined than the anterior patches, and

only pass inwards beyond the inner border of the intestinal

limbs at their extreme posterior end, and that generally only

on one side (Fig. 56). These posterior patches extend from

behind the ovary, almost to the ends of thr intestinal limbs

(Fig. 56). The common ducts of each group join a posterior

lateral duct on each side. The anterior and posterior lateral

ducts meet about the middle of the body, to form right and

left traUvSverse ducts which unite, near the middle line, to

form the final part of the diict that opens into the ootype.

The er/fjK are ertrnorrlinarily niiwprniia, very uniform in

size, and very small, 0-02 x 0014 mm.
This species of worm occurs in the lungs of TI i/hi (uirea and

lAmnodynni^fcif pernnii, and these are the only frogs in which

I have found trematodes in the lungs. These lung-fliikes do

not appear to l)e so common in Australian frogs as they are in

European (Hollack, 33), and American frogs (StaflTord, 8f^).

nor, when they do occur, are they present in such large num-

bers. T have never found more than 10 in one frog, and, as

a rule, only one, two or three are found. Only two of my
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specimens have been found in Limnodi/nastes, and I think

there is no doubt tliat they are identical with those from

//y/a, of which I have 59 specimens, ten of which have been

sectioned. This fluke furnishes specially beautiful whole-

mounts, stained either with safranin or hsematoxylin, and

decolourised till tne parenchyma, from which these stains

wash out more easily than from the other tissues, has only a

faint tinge of colour.

On comparison with the other members of this genus, Pneii-

monoeces australis shows close similarities with P. capyristes

Klein, and P. variegafus R., being more nearly related in its

structure to the former. Amongst those characters in which

specific differences occur in this genus, it agrees with both

species mentioned in the smooth integument, in the antero-

posterior extension of the yolk-glands, in the position of the

gonads, and, on the whole, in the arrangement of the uterine

loops. It fvirther agrees with P. variegatns in its lobed ovary

and elongated tubular cirrus-sac (Looss, 48), differing from

it, however, in the form of the testes, and in the arrangement

of the follicles of the yolk-glands, in the relative size of the

suckers, and in the much smaller size of the eggs, as well as

in several minor points. It further agrees with P. capj/risfex

Klein, in the form of the testes, especially in the larger size

of the posterior (Klein, 38) : the arrangement of the uterine

loops, and the position of the ovary and related parts corres-

pond more closely to Klein's species than to Rudolphi's; our

Australian species differs from P. capyristes, however, in the

shape of the ovary and cirrus-sac, in the arrangement of the

follicles of the yolk-glands, and in the size of the eggs.

Literature referred to— 14, 38, 48, 50, 51, 55, 79, 81, 88.

Genus GoRaoDRRALooss.

GOROODKRAAUS'I'RALIENSIS, .'ip.U.

(Figures 12, 63-68.)

Diagnosis.
—

Elongated, oval worms with the usual nar-

rower, very extensible portion anterior to the ventral sucker,
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and a thicker, wider and less mobile division behind it. Size

moderate, average length 5-7 mm., by 1-76 mm. broad. In-

tegument smooth, without spines or tubercles. Oral sucker 0-38

mm. ir. diameter, ventral 0-589 mm.
;

ratio of oral to ventral,

2:3. Genital opening just behind the intestinal fork. Testes

irregular in shape and lobed, in two antero-posterior rows,

five on one side and four on the other. Vesicula seminalis

large; no cirrus-sac. Ovary lobed, large (0-375 mm. long),

always in line with the five testes. Laurer's canal present, but

no receptaculum seminis ; a very large receptaculum seminis

uterinum. Uterus of small calibre, but very long, with very
numerous coils that extend out to the lateral edges of the

body. Yolk-glands a pair of compact bodies of from three to

six close-lying lobes. Size of eeigs 0033 mm. x 0-019 mm.

Hosts, Hyla aurea and Limnodynastes peronii, in bladdei-.

Type-specimen in the Australian Museum, No. W.340.

Elongated worms with the narrower, very mobile and ex-

tensible anterior portion in front of the ventral sucker, and a

less mobile, wider and thicker posterior part behind it, as in

Gorgodera generally.

The average length is 5-7 mm., with a maximum of 9-95

mm., and a minimum of 3-96 mm., average breadth 176 mm.

Integument smooth, without spines or tubercles. The oral

sucker is subterminal and rounded, with an average diameter

of 0-38 mm. The ventral is a large, globular sucker, deeply

implanted in the body (Fig. 65), with an average diameter of

0-589 mm. Ratio of oral to ventral sucker, 2:3. The sucker

does not, as a rule, extend laterally beyond the intestinal

limbs ; the opening of the oral sucker is on the ventral sur-

face ; the excretory pore is terminal and posterior, and the

genital opening in the middle line, halfway between the ven-

tral and the oral suckers, just behind the fork of the intes-

tine. As in 6-'. cygnoides, there is a small group of glands

(the "head glands") on each side just behind the oral sucker.

In the alimentary canal, there is no muscular pharynx ; the

oesophagus is moderately long (Fig. 63), with walls of fairly
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even thickness
;

the intestinal limbs joining the base of the

oesophagus, reach right up to the posterior end of the body.
As a rule, they curve round the ventral sucker, passing quite
lateral to it

;
but sometimes one of the limbs passes dorsal

rather than lateral to it.

The nervous systeiii and ejxretory systtm closely resemble

what is described by Looss for D. cygnoides in "Dist. unserer

Fische u. Frosche"; but I have not attempted to count the

number of fiame-cells. The excretory vesicle runs as a single

tube in the middle line, near the dorsal surface, and between

the lines of testes, as far forward as the level of the middle

of the ovary, where it divides into two branches that diverge,
and extend anteriorly up to the oral sucker. The flame-cells

have a form very similar to that described and figured by
Looss (48).

Genital Organs.
—The testes, more or less rounded bodies,

with deep grooves or indentations on the surface (Fig. 64),

are nine in number, five on one side and four on the other,

joined together in two series, in the characteristic way, by a

tube passing from one to the next in front. The vasa deferen-

tia unite near the anterior edge of the ventral sucker, to form

a very short common tube, 0-048 mm. long, before opening
into the base of the vesicula seminalisj in G. cygnoides they
unite much further back (just in front of the yolk-glands),
and have a considerable course as a single tube before enter-

ing the vesicula seminalis (Looss 48). The vesicula seminalis

(Fig. 65) is a shortly coiled tube, very wide posteriorly, when
filled with sperms, suddenly narrowing to the ejaculatory

duct, whch runs straight to the genital atrium, a narrow

space opening on the ventral surface (Fig. 65). There is no

cirrus-sac, but the vesicula seminalis is surrounded by a layer

of slightly modified parenchyma-cells ;
the prostate is repre-

sented by a very few cells lying near the junction of the

ejaculatory duct and the vesicula seminalis. The ovary lies

in front of the line of five testes, generally on the left side :

but, as in the other species of this genus, the sexual amphi-

29
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type is very common, for in 38 cases out of 86 worms ex-

amined for tliis character, the five testes and the ovary lie

on the right side instead of the left. The ovary is marked oil

into several lobes (generally four), by comparatively shallow

grooves. The oviduct, after a short course to the side, turns

and runs towards the middle line, at the same lime widening

out somewhat to form the fertilisation-space ;
reduced again

to a smaller calibre, for a short distance, it soon widens again

to form the ootype, at the commencement of which the short

Laurer's canal is given otf, which, after a very short, direct

course, opens on the dorsal surface (Fig. 66). As is usual in

Gorgodera, there is no receptaculum seminis. The yolk-reser-

voir, given off from the short, transverse, vitelline duct, opens

into the distal end of the ootype. The shell-gland takes the

form of a rounded mass of cells lying on one side of the

ootype, in the space between the anterior ends of the yolk-

glands. The receptaculum seminis uterinum, the next division

of tne female duct, is a more than ordinarily large section,

and occupies a number of coils that lie partly in the middle

of the body, and partly laterally, outside the intestine on

one side (Fig. 68). The coils of the uterus are narrow, but

very numerous, running down the middle near the ventral

surface, and ascending again nearer the dorsal surface, both

ascending and descending limbs sending out, laterally, loops

between the testes, each loop extending out to the edge of the

body, and forming a coil of several turns in the space between

the testes and the lateral edge of the body (Fig. 67). The

ascending coil having reached the region in front of the ovary

and behind the vesicula seminalis, makes several transverse

turns almost right across the body (Fig. 64), then runs for-

ward behind ana partly to the side of the ventral sucker, the

final part of its course lying parallel to the ejaculatory duct.

The yolk-glands take the usual form of a pair of compact

glands lying in front of the ovary, joined by a wide trans-

verse duct, each gland being composed of 3-6 well-marked

lobes.
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Eggs.
—The oldest eggs in the uterus, situated in the coils

just behind the ventral sucker, and in the loop passing for-

wards to the genital opening, with perfectly smooth and un-

wrinkled surface and full contents, show no sign of shrink-

age, and measure 0-033 >^ 0-0214 mm.

Gorgodera australiensis is found in the bladder of Hyla
aurea and of Limnodynastes peromi. It is rather commoner
in the Hyla, 75 of my mounted specimens coming from that

frog, as against 23 from Limnodynastes. Sometimes only
two or three worms will be found in the same bladder, but

more generally one finds ten or a dozen.

The Australian species differs from the European G. cyg-

noides in its smaller size, and in the relatively smaller size

of the ventral sucker, in the shape of the ovary and its posi-

tion in regard to the testes, and in the length of the united

portion of the vas deferens, as well as in the size of the eggs.

It further differs from the American species, G. ampUcava, in

size (the largest G. amplicava being smaller than the average
Australian form), and in the proportional size of the suckers.

The ratios of oral to ventral sucker in G. australiensis, G. cyg-

noides, and G. ainplicava are respectively, 2:3, 2:4, 2:5

(Stafford, 89), or 2 : 6 (Bensley, 3).

Ssinitzin's paper on the trematodes of frogs near Warsaw

(84), in which he makes four species of European trematodes

belonging to the genus Gorgodera, I have unfortunately not

been able to see.

Literature -3, 8, 42, 48, 50, 52, 59, 67, 68, 71, 72, 84, 89.

Genus Mesoccelium Odhnr.

Subfamily Brachycoeliinas Loose.

(Figures 13, 14, 15, 69-76.)

Diagnosis.
—Small, somewhat oval flukes, more or less spiny,

oral sucker the larger, with pharynx, moderately long oesopha-

gus, and short intestinal limbs reaching to, or a little beyond,

the middle of the body. Excretory vesicle tubular and long.
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at the anterior end marked off into two very shallow pockets.

Testes entire, syiwnitti tcally placed on titker side of the middle

line, near and mostly behind the ventral sucker : ovary entire,

uj a variable position behind the testes; vesicula seminalis,

cirrus-sac, prostate, and penis moderately or well-developed ;

genital opening in the middle line, between the suckers : recep-

taculum seminis and Laurer's canal present. Volk-glands a

single group of rounded follicles on either side, in the anterior

part of the body, not ^wss/»r/ invards beyond the intestinal

limbs. Coils of the uterus in transverse loops, filling up most

of the body-space behind the gonads, only in the terminal

part passing in front of these.

In the intestine of frogs (Anura).

Mesoccelium mesembrinum,* sp.n.

(Figures 13, 69-76.)

Diagnosis.
—

Moderately small worms, length 2-3 mm. Oral

sucker the larger, ratio of its diameter to that of the ventral,

3:2. Body closely covered with small, backwardly directed

spines, gradually becoming fewer and smaller up to the pos-

terior end. Pharynx well developed ;
intestinal liiiibs reach-

ing the middle of the body. Excretory vesicle tubular, reach-

ing up to the shell-gland, inconspicuously divided in its an-

terior part. Testes symmetrically placed near the ventral

sucker
; ovary behind the right testis ; copulatory organs

moderately well developed. Genital opening in the middle

line, halfway between pharynx and ventral sucker. Recep-

taculum seminis and Laurer's canal present. Uterus filling

up the posterior part of the body. Yolk-glauds laterally

placed in the anterior part of the body, not passing innards

beyond the intestinal limbs, nor backwards beyond the ovary.

Eggs thick-shelled, light brown at first, becoming dark brown,

0-040 mm. long, and 0-025 mm. broad.

Host, Uyla cwrulea, in the duodenum.

*
jhorijjhfipivo'i, southern; referring to its geographical distribution.



BY S. J. JOHNSTON. 331

Type-specimen iu the Australian Museum, No. W.341.

In the duodenum of our green ti-ee-frog, Hyla ccerulea, 1

found specimens of this fluke three times, getting four speci-

mens from one frog in the winter, 85 and 7 from two others

in the summer, making a total of 96 flukes, 25 of which were

cut into sections, and the remainder mounted as whole-

mounts. Those found in the first case, were somewhat larger

than the others, their length varying from 244 to 3-7 mm.,

their breadth 0-89-1.6 mm., average length 3. 14 mm., and

breadth 11 9 mm., while the average measurements of the

others are 2-035 mm. long, by 0-644 mm. broad. The suckers,

in the larger specimens, are naturally rather larger than in

the smaller ones, the oral sucker being 0-2934 mm. in dia-

meter, the ventral sucker 0-1956 mm., the ratio of oral to

ventral being 1-5 :1. About the same ratio between the suck-

ers holds for the smaller specimens, and, in the rest of their

organisation, they are practically identical with the larger.

The shape of the living worms was fusiform, both ends being

about equally pointed ; but the anterior end is much more

mobile, and wlien the worm is killed, generally contracts

more, so that, in preserved specimens, the anterior end is more

bluntly rounded off than the posterior. When the body-

length is marked out into fourths, the ventral siicker lies at

the beginning of the second quarter.

The body is covered by small, backwardly directed spines,

densely arranged on the anterior part of the body, and gradu-

ally becoming fewer towards tlie posterior end. The spine?

are narrow and pointed, wider and thicker at the base, regu-

larly arranged in transverse rows, 00115 mm. long, 0-0023

mm. broad, 0-0092 mm. apart at the level of the gonads. They

are present both on the dorsal and ventral surfaces, right up

to the posterior end, differing in this respect from Distomnrn

ancinJe Tiiihe, where, on the dorsal surface, they cease aboiit

the middle of the body ('Liihe 60). The opening of the oral

sucker in the living worm is terminal or slightly subterminal :

the exeretorv pore is at the extreme posterior end ; the genital
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aperture is in the middle line on the ventral surface, midway
between the oral and ventral suckers.

Alimentary Canal. —The pharynx, lying at the base of the

oral sucker is rounded and thick-walled. Oil mm. in diameter.

It is followed by a moderately long, thin-walled oesophagus,

which, at its posterior end, becomes pretty wide. The intes-

tinal limbs are short, reaching to the middle of the body,
some distance beyond the ovary.

Nervous System. —There is a pair of nerve-ganglia, one on

either side of the posterior end of the oral sucker, joined by a

thick, transverse commissure over the dorsal aspect of the

pharynx, with fine nerves given off anteriorly and posteriorly.

Excretory System,.
—The excretory vesicle is tubular, some-

whxt dilated near its posterior end (Fig. 70), reaching in

front to just behind the shell-gland and receptacuhim semi-

nis, where it ends in two shallow pockets (Fig. 71). It gives

off, in its course, a few fine tubes; and two, main, fine tubes

enter the anterior end, one to each pocket. The vesicle is

lined throughout by glandular cells, which project into its

lumen.

Reproductive System. —The testes vary in shape, from

round to oval, measuring about 0195 mm. in length, or rather

less in diameter, when round in shape. The ovary, which is

rounded, is a little smaller than the testes (0-163 mm. in dia-

meter), but in a few cases, where the structure of the testes

does not appear quite normal, the testes are smaller than the

ovary. The testes vary a little in position ; they are more or

less symmetrically placed, dorsal and lateral, or somewhat

posterior to the ventral sucker (Fig. 69). The ovary is placed

behind the right testis, differing in this from D. sociale Liihe,

where it lies behind the left testis. In two cases, however,

there is a "situs inversus" or sexual amphitype (4, 5, 32, 36,

39, 55), and the ovary lies behind the left testis instead of the

right.

The vasa deferentia are short (Fig. 74), entering the base of

the vesicula seminalis together ; the latter is a coiled tube.
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generally of two turns, lying in the base of the cirrus-sac. The

ejaculatory duct (Fig. 73) opens out of the anterior end of

the vesicula seminalis, and traverses the penis, which is fairly

well developed. The cirrus-sac is well developed, with muscu-

lar walls ; the prostate is represented by glandular cells lying

in the parenchyma, within the cirrus-sac.

The oviduct, passing off from the inner- side of the ovary,

runs towards the left side of the body, and has connected with

it, in this part of its course, the receptabulum seminis,

Laurer's canal, the yolk-duct, and the shell-gland, in the

order named, beginning at the ovary. The receptaculum semi-

nis is rather small, in all the specimens sectioned containing

sperms : Laurer's canal is short, running almost as a straight

tube to the dorsal surface, where it opens near the middle line.

The shell-gland, or gland of Mehlis, is a compact mass of large

glandular cells surrounding the oviduct, near the place of

opening of the yolk-duct, just beyond the exit/ of Laurer's

canal.

The uterus passes down to the extreme posterior end of the

body, in a number of coils passing transversely across the

body, and lying near the dorsal surface, ascending in the same

manner by a number of transverse loops lying near the ventral

surface to the left side of the ventral sucker, whence it runs

forwards to the genital opening, in a course parallel to the

cirrus-sac. The terminal part, the metraterm or vagina, is

provided with well-marked, muscular walls (Figs. 72,74). The

loops of the uterus fill up all the body-space behind the genital

glands, not occupied by the intestine and excretory vesicle.

The follicles of the yolk-glands (Fig. 72) are moderately large

(0084x0035 mm.), oval or pear-shaped, and occur in a

triangular patch, on each side, in the anterior part of the

body. There are about 35 follicles in each group. They do

not extend inwards beyond the intestinal limbs : anteriorly

they extend as far forwards as the posterior border of the oral

sucker, whilst posteriorly they do not reach beyond the ovary,

generally not so far as its anterior border. In the sections, the
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yolk-follicles may be seen to be loaded with droplets of the

material that goes to form the shell (Goldschmidt 26).

The thick-shelled eggs (0-0022 mm. thick) are oval in shape,
04 mm. long, by 0025 mm. broad, are very numerous, and,

at first, light brown in colour, gradually becoming very much
darker.

This worm is evidently closely related to Distomum. sociale

Liihe, having the same generic characters, and differing from

it mainly in the degree of spininess of the body, in the relative

size of the suckers, in the rounded instead of triangular shape
of the gonads, in the right instead of left position of the ovary,
and in the less elongated extension of the yolk-glands. I shall

have more to say about its relationships, a little later.

Mesoccelium megaloon,* sp.n.

(Figure 15.)

Diagnosis.
—Habit slender and delicate, elongated oval,

broader behind, 1-8 mm. long, and 0-358 mm. broad at the

widest part; intef/ument smooth, without spines; oral sucker

0-1935 mm. in diameter, ventral 0-0645; ratio of oral to ven.'

tral, 3:1. Oesophagus moderately long, intestinal limbs short,

hardly reaching beyond the ovary. Testes oval, (0181 x 0-129

mm.), placed dorsally and laterally in regard to the oral

sucker, and extending backwards behind it
; ovary spherical,

0-112 mm. in diameter, not quite lateral hut latern-merlian,

more on the left side. Yolk-glands with rounded to oval fol-

licles, from 0-017 to 0034 mm. in diameter, comparatively
uumerous, about 70 on each side; the two lateral groups ex-

tending near the dorsal surface across the body to the middle

line, but posteriorly not extending beyond the ovary.

Eggs comparatively large and thick-shelled, average length
0-047 mm., varying from 0-043-0052 mm., by 0-029 mm
broad.

/Mcyas, large; (ioi/, egg.

•
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Host, Hyla ewingii, in the duodenum.

Type-specimen in the Australian Museum, No. W.343.

Thirty-two specimens of Hyla ewiiigil, a frog fairly common

in the neighbourhood of Sydney, yielded a single specimen of

this fluke, which occurred in the duodenum. It is a thin, deli-

cate worm, with the posterior end distended with eggs; and,

in the process of mounting, it became broken in two, just

where the coils of the uterus, crowded with eggs, begin to fill

up the body. At first, I intended not to describe it till more

material became available, but the interesting variation it

shows in the position of the ovary, combined with the other

well-marked specific characters, decided me to publish a descrip-

tion of it with the others now, in order to make the group more

complete.

Mesoccelium oligoon, sp.n.

(Figure 14.)

Diagnosis.
—Small, delicate worms, oval, 1-53 mm. long, by

0-59 mm. broad
; body covered with very small spines, com-

paratively few in number: oral sucker subterminal, 0-215 mm.
in diameter, ventral sucker at the junction of the anterior and

middle body-thirds, small, 0129 mm. in diameter; ratio of

oral to ventral sucker, 5:3; pharynx globular (0-065 mm.);

intestinal limbs short, of unequal length. Testes polyhedral,

large, 0-165 x 0-099 mm, about one-ninth of the body-length;

ovary oval, with smooth contour, large (0-133 x 0-09 mm.), situated

behind the right testis. Yolk-follicles rounded to oval, 0-028-

0-052 mm. long, comparatively numerous, about 70 on each

side, closely arranged in a somewhat triangular group on each

side of the oesophagus, ertendivg barhirards laterally to beyond
the intestinal limbs. Eggs few in number, comparatively large,

0039-0-052 mm. long, by 0028 mm. broad, average length

*
oXt-yos, few; tioi', egg.
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0-044 mm., thick-shelled, with, at the narrower end, a much

thickened patch of shell, that is often developed into a blunt

process.

Host, Hyla citropus, in the duodenum.

Type-specimen in the Australian Museum, No. W.342.

In November last, I collected at the Lodden River, near

Bulli, N.S.W., two specimens of Hyla citro'pus, a rather rare

frog, and from the intestine of one of these, I obtained two

small flukes, described above. One of the two was smaller

than the other, and hardly sexually mature.

Genus Mesoccelium Odhn.

Table for dtterminalion of the !^pecies.

Integument densely spiny; ratio of oral to ventral sucker not greater

than 3 : 2.

Testes triangular; ovary triangular, behind left testis; yolk-glands extend-

ing backwards to behind the ovary; eggs 040 x "025 mm
M. sociale.

Testes oval or rounded; ovary oval or rounded, behiiid the right testis;

yolk-glands not extending backwards beyond the ovary; eggs 004 x

"025 mm M. mesemhrinum.

Integument smooth or very little spiny; ratio of oral to ventral sucker

greater than 3 : 2.

Testes oval; ovary spherical, latero-median; ynlk-glands not extending

backwards behind ovar}'; eggs 047 x "029 mm M. megaloon.

Testes polyhedral; ovary oval, behind right testis; yolk-glands extending
backwards behind ovary; eggs 0'044 x 0"028 mm M. oligoon.

Amongst known distomes, it is to Brachycalivm crassicolle

R., that the four species of this genus appear to be most

closely related, and I think they may be looked vipon as the

Asiatic and Australian representatives of that worm. I place

the genus in the subfamily Brachycoeliinse, in which Looss

(50) places Phaneropsolus, Lecithodendrium, Pyenoporus,

and Brachyc(Hiiim. Pratt, in his Synopsis of American In-

vertebrates (75) also places the same genera in this subfamily.

In the characters of the integument, the position of the geni-
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tal pore, the disposition of the genital glands, the character

of the cirrus-sac and related parts,* the presence of a recep-

taculum seminis and Laurer's canal, and the disposition of

the yolk-glands and the uterine loops, it agrees with the sub-

family as defined by Looss(50, p. 607), the only important

differences being in the relatively considerably longer, though
still short, intestinal limbs in Mesocoelium, and its tubular

excretory vesicle, the Brachycoeliinae being stated to have a

V-shaped excretory vesicle. But the excretory vesicle of M.

mesembrinum, in which species I have studied it most closely,

19. f ^cactly of the type of vesicle described by Looss (55, p.815)

for Brachi/creliiim crassicoUe, with its incipient bifurcation at

its anterior end (Fig. 71).

In other respects besides this excretory vesicle, e.g., in the

characters of the cirrus-sac and related parts, in the character

of the skin and suckers, position of the genital pore, disposi-

tion of the genital organs, etc., Mesocoelium appears to be

more closely related to Brachyccelium crassicolle than to the

other members of the suborder. I have been in doubt

whether, on account of the character of its excretory vesicle

(the relative length of the intestine is not of much import-

ance in discussing differences of subfamily rank), Mesocoelium

can properly be included with the Brachycoeliinae as defined

by Looss, but it must certainly be placed very close to

Brachyccelium, crassicolle, and go into the same subfamily with

*
Ltihe, in his account of Distomum socia/e (60, pp. 171-173), doea not

mention the cirrus-sac and related parts, though he says in a footnote :

" Dass Lerithodtndrinm craa^iiroUe einen typischen, nuiskulosen Cirrus

beutel hesitzt, ahnlich demjenigen der Dicrocoelien, habe ich kiirzlich

auch noch an lebend untersuchten Exemplaren sicherstellen konnen."

But in all its structures described, D. sociafe is so closely related to the

three species described as new in this paper, that I am taking it for

granted that the structure of those parts also closely corresponds to that

of its Australian representatives.
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it. While there is by no means unanimity*(57, 58, 60, 98) in

placing crassicoUe in the genus /irachyccelium as its generic

type, though I do not know the worm from my own personal

observation, I feel compelled to follow Stiles and Hassall (95),

Looss(55), Stafford (91), and others, in regarding it as the

type of Brachycmliuni.

Tjiihe, in discussing the relationships of his Distomnm sociale,

says (Zwei neue Distomen aus indischen Anuren, p.l73) :

" Es

kann keinein Zweifel unterliegen, dass die vorstehend beschrie-

bene Art mit Disfomum mutahile und mit den Dicrocoelien nahe

verwandt ist In der That zeigt Distomnm sociale

ausser zu Disfomum viutahih' und den Dicrocoelien auch zu den

Lecithodendrien, speziell, zu Lfcithodendrinm crassicoUe, ziemlich

nahe \erwandtsehaft]iche Beziehungen. Die Unterschiede des

Distomnm sociale aus dem Diinndarme der indischen Krote

gegeniiber dem im Diinndarme einheimischer Amphibien
schmarotzenden Lecithodendrinm crassicoUe bestehen im wesent-

lichen in dei' ei-heblich grosseren Lange der Darmschenkel, der

Lage des Keiiustockes hinter den Hoden und dem TJmstande,
dass wie die Darmschenkel, so auch die Dotterstoeke weiter nach

hinten reichen."

The /Jicrocoiliitut (Looss, 50) are a subfamily certainly not

very distantly related to the Brac/ii/coiliuKe, the main points
of difference being in the excretory vesicle, tubular in the

former, V-shaped in the latter : in the length of the intestinal

limbs, long in the former, very short in the latter : in the

invariable presence of copulatory organs in the former,

while they are sometimes absent in the latter ; in the position

of the gonads, and the position and extension of the yolk-

gland ; and in the larger size of the eggs in the former. Of

all the Brachycoeliinae, the various species of Mesocalinm

appear to approach more closely to the Dicrocceliinae than any
others of their subfamily, with their practically tubular ex-

*
I have noticed later that Liihe in his

" Handbook of Practical Parasi-

tology(l9l0)," written in collaboration with Braun, accepts Brachycaliant

ci-dssirol/f (p. 180, Knglish edition), where a (ilear figure of the woroi ia

given.
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cretory vesicle, modei^ately developed copulatory organs, and

in the larger size (in two species at least) ot their eggs, while

their intestinal limbs have a length midway between that of

a typical brachycoeiine and a typical dicroccEline. Meso-

cwiiuniA, then, may be looked upon as a genusi of the sub-

family Brachycoeliinae, which brings that subfamily into closer

relationship with the Dicrocceliinse than was formerly esti-

mated.

Literature referred to. —
-4, 6, 10, 14, 17, 18, 40, 48, 50, 55, 57,58,

60, 62, 75, 79, 85, 90, 91, 95, 97, 98.

After the above was written, 1 had an opportunity, through
the kindness of Mr. J. J. Fletcher, the Secretary of the So-

ciety, of perusing Dr. Odhner's "Nordostafrikanische Tre-

matodeu," published in the Results of the Swedisli Zoological

Expedition to Egypt and the White Nile. 1 then found that

Dr. Odhner had proposed the generic name Alcsocwibuin, for

Liihe's Distontam socicde
;

in my paper, 1 had intended to

propose a name referring to the variable position of the ovary

for this genus, but as Dr. Odhner's name has pi'iority, I have

been able to make use of it. While, from an anatomical

point of view, the name Alesocahuin is a very suitable one, it

seems a pity that a word should be chosen which differs only

in its termination from Alesocwia, established by Barrin, in

1885, for a genus of animals [Zool. Anz. viii., p. 258J.

I cannot agree with Odhner, however, in placing this genus
in the subfamily Dicrocoeliinge. For the purpose of com-

parison, I quote, in parallel columns, on the left and right

respectively, Odhner's diagnosis of the subfamilies Dicrocoe-

liinae and Brachycoeliiiice, given on pages 88 and 89 of his

work (107) ;
the words in square brackets are remarks of my

own. In the middle column, 1 give the characters of the

same parts in Mesoccdtum. A comparison, too, of my own

and Liihe's figures of various species of Mesocmlium with

Odhner's figure of Brochycoelium crassicolle (107, p. 91), will

show the striking resemblance they all bear to one another.
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The above columns show that Alesocwliu/ti agrees with the

jjicrocoeliiuse in the position of the ovary behind the testes.

But in these worms, as pointed out above, the position of the

ovary is very variable, and cannot be looked upon as of

dominant importance in referring the genus to its subfamily.

The position of the genital pore in the median plane is differ-

ent, but not strikingly different, in the two subfamilies in

question as well as in MesocoeUum, while the length of the

intestinal limbs in AlesocwUu/n, is intermediate between that

in the Dicrocoeliinae and the Brachycoeliince. In the charac-

ter of the integument, in the relative size of the suckers, in

the character and disposition of the testes, and in the disposi-

tion of the yolk-glands, Mesocahuni agrees with the Brachy-

cceliinae rather than with the Dicrocoeliinae. And, lastly, let

us look at the hosts of these worms. Mesoaelium, occurring

in the intestine of Amphibia, is likely, when the above charac-

ters are taken into consideration, to be more closely related to

the Brachycoeliinae, occurring in the intestine of Amphibia,

than to the Dicrocoeliinae, occurring, as they do, for the most

part, in the liver and gall-bladder of mammals and birds.

In regard to the position of Hoploderma Cohn, I am in-

clined to think, from the evidence available, that it should be

placed along with Brachyca'luiin and MesocjeUum in the

Brachycoeliinse. But one should not lay too much stress on

such unsatisfactory material as that furnished by worms taken

from old spirit-specimens.

Genus Pleurogenes Looss, 1896 b.

Pleurogenes freycineti, .sp.n.

(Figures 16, 77-80.)

Diagnosis.
—Body oval, narrower end anterior, 1'45 mm. long,

089 mm. broad; oral sucker subterminal, 0-202 mm. in diameter,

ventral sucker in middle of body, 0-176 mm. in diameter; ratio oj

former to latter, 7:6. Body covered by flat spines or scales with

their points bluntly rounded, nuinher and size hardly less at
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posterior end of body. Pharynx well-developed, spherical, 0-064

ram. in diameter; cesophagus moderately short; intestinal limbs

short, ending alongside the testes, some distance in front of the

ventral sucker. Excretory vesicle large, V-shaped, its limbs end-

ing anteriorly just behind the testes; excretory pore terminal.

Testes large, laterally placed, just anterior to ventral slicker.

Cirrus-sac very large, in front of the testes. Genital pore along-

side the oral sucker. Ovary near and partly in front of the right

testes; vitelline glands few and rather large, and in frunt of the

intestinal limbs; loops of the uterus without a second loop cross-

ing the middle line. Eggs small, yellow and brown, rather

elongated, flattened, elliptical, very numerous, 0-0236 mm. long

by 00117 broad.

Host, Hyla freycineti, in the duodenum.

Type-specimen in the Australian Museum, No. W. 344.

This species was found in the duodenum of llyla frcy-

cincti, a not very common frog found in the Sydney district.

I met with it only once in 35 frogs examined, and obtained

seven specimens. Of these, four were prepared as whole-

mounts, and three cut into sections, two having been fixed

in Flemming, and five in sublimate acetic. They were all

very nearly of the same size, and the size of the mounted

specimens is about the same as that of the living, in a state

of rest. All the measurements given represent the average

measurements of the four mounted specimens, and the parts

concerned are so nearly alike in size, that the figures very

nearly fit any one of the specimens. The specimens mounted

whole were very slightly flattened by the vaseline-method

mentioned above, and even this slight pressure caused the

penis to protrude a little in every case (Fig. 16).

The hodyy which is comparatively thick, presents an oval

outline, narrower anteriorly, wider and more bluntly rounded

off behind. The oral sucker is larger than the ventral, the

ratio beinc- 7:6; and while the foi'mer is subterminal, with

its opening directed ventrally, the latter is situated in the

middle of the body. The body is covered by rows of close-set,
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flat spines or scales, which have their free ends bluntly round-

ed and directed posteriorly (Fig. 80). Each scale is 001 mm.

broad at its base, and 001 mm. long, and the rows are 0-01

mm. apart all over the body. At the posterior end, the scales

are a little shorter, and not quite so close-set.

The pharynx is globular, 0065 mm. in diameter, with thick

mviscular wall
;

the oesophagus is narrow, but fairly thick -

walled, and moderately short. The limbs of the intestine are

short, reaching the level of the middle of the testes. That

on the right, running ventral to the ovary, ends between it

and the right testes.

The excretory vesicle (Fig. 77) is V-shaped, with wide limbs

which stretch forward, and end just behind the testes ; the

pore opens at the posterior end, and is exactly terminal.

The testes are comparatively large, 0-43 mm. long, by 0193

mm. broad, more or less oval in form. They lie right up to

the lateral edges of the body (Fig. 77), and just in front of

the ventral sucker. The vasa deferentia run straight in-

wards, and join the vesicula seminalis, which is a coiled, wide

tube lying in the base of the cirrus-sac. The cirrus-sac, which

lies altogether in front of the ventral sucker, and mainly in

front of the testes, is a large, somewhat S-shaped structure,

wide behind, but narrowed in front
;

there is a conpicuous

pars prostatica, and well-marked ejaculatory duct and penis.

The common genital opening lies on the lateral edge of the

body, alongside the oral sucker (Fig. 78).

The ovary is pear-shaped, with the narrow end directed

backwards
;

it lies on the right side, partly in front of the

right testis, but more dorsal and nearer the middle longitudi-
nal line of the body. The oviduct is given off from the

narrow end, and runs directly backwards : very soon it widens

slightly to form the ootype, and it is here surrounded by a

thick mass of the large cells forming the shell-gland ; and
at this level, about opposite the middle of the testes, a com-

paratively large receptaculum seminis and Laurer's canal are

given off. Laurer's canal is short and narrow, and opens
on the dorsal surface, and opposite the anterior edge of the

30
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ventral sucker. The female duct now runs backwards, near

the middle longitudinal line of the body, forming a loop, the

receptaculum seminis uterinum (Fig. 79), filled with sperms,

and reaching a length of one-third that of the body. From

this point, the uterus proceeds in a number of loops, which

fill up, first, the right side of the body behind the testes,

then cross over near the ventral sucker and fill up the left

side in the same extent, the metraterm finally running along-

side the cirrus-sac to the genital chamber.

The follicles of the vitelline glands are few in number,

and rather large in size, more or less pear-shaped. The right

and left groups are connected by a continuous band of

follicles, crossing the body in a dorsal position. There are

about 10 on each side. The two groups are situated at the

sides of the pharynx and oesophagus, and anterior and dorsal

to the intestinal limbs.

The eggs, which fill up the numerous loops of the uterus, are in

va.st numbers. Thev are light brown in colour at first, becoming

dark brown by the time they reach the distal end of the uterus.

They are small in size, 0-0236 mm. long, by 0011 7 mm. broad; in

shape they are almost a flattened ellipse, with the long sides

approximately parallel to one another.

In its affinities, this Australian species appears to stand nearest

to the two Asiatic species, Phurogenes gasfroporus Liihe, and P.

sphcericus Klein; being, perhaps, neare.stof all to the latter. While

agreeing with each of these species in the relative positions of the

testes and cirrus-sac, and in having the genital pore on a level

with the oral sucker, our species further agrees with P. spharicus

in the position of the excretory pore, in having the testes along-

side the ends of the intestinal limbs and in front of the ventral

sucker, and in the disposition of the uterine loops; dift'ering in

these respects from P. gastroportis, which lias the excretory pore

quite ventral, and the testes behind the end^i of the intestinal

limbs and alongside the ventral sucker. P. freycineti, in the

relatively smaller ventral sucker, differs from P. sphcricus (as

indeed frpm all other species of the genus) in the small size of the
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eggs, and in the spininess of the body, continued with hardly any
diminution to the extreme posterior end of the body.

Pleurogenks solus, sp.n.

(Figure 17.)

Diagnosis.
—Body oval, narrower at the anterior end, 0"815mm.

long, by 0-49 mm. broad; oral sucker subterminal, O'lll mm. in

diameter, ventral sucker behind the middle of the body, 0' 121 mm.

in diameter; ratio of oral to ventral sucker, 11 : 1 2. Skin spiny.

Pharvnx very well developed, globular, O'Ool mm. in diameter;

oesophagus with the intestinal limbs reaching to the anterior edge

of the ventral sucker. Excretory vesicle large, V-shaped, pore

terminal. Testes small (U'098 mm. in diameter), round, symme-

trically placed on either side of the ventral sucker; ovary oval

(0-098 X 0049 mm.), in front of and slightly internal to the right

testis. Cirrus-sac large, 0*245 mm. long, S-shaped, entirely in

front of ventral sucker; genital opening on a level with the

pharynx. Vitelline glands oval or pear-shaped, large (O'OoS x

0-028 tnm. ), fetv ( nine on each side). Coils of the uterus as in P.

freycineti, without a second loop crossing from one side to the

other. Eggs yellow, elliptical, very small, 0-020 x O'OIO mm.

Host, Hyla aurea, in the intestine.

Type-specimen in the Australian Museum, Sydney, No. W. 345.

This little species was found in the intestine of Hyla aurea,

along with a large number of specimens of Dolichosaccus. Out of

the hundreds of this kind of frog examined, only one single speci-

men of Pleuroyenes was found. This specimen was fixed in

sublimate acetic, kept flat by the vaseline-method, stained with

borax-carmine, and mounted whole. It is obviously a distinct

species from Pleurogenes freycineti, with such well-marked specific

characters as, (i.) an entirely different relation in the size of the

suckers, the ventral being larger in P. solus, while in P. freycineti

it is the oral sucker which is larger than the ventral; (ii.) the

comparatively longer intestinal limbs in P. solus; (iii.) the very

much smaller gonads; (iv.) the more posterior position of the

testes in relation to the ventral sucker; (v.) the more posterior

position of the genital aperture; and (vi.) the smaller eggs.
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The body is very similar in shape to P. JrfT/cinrfi, ]n\t miu-h

smaller; only about half the size. While the spines of P. sohts

are much smaller, their arrangement is very similar to tliat found

in P.freycineti*
Literature referred to. —38, 48, 60, 66, 91.

Section v.

Egg-formation and the function of Lniirers (Javnl.

While studying living specimens of Dolichosacrns frijphenis

mounted in normal saline solution, I noticed the process of egg-

formation going on, and, under the high power, was able to follow

out many of the details. The ripe ova leave the ovary generally

(and apparently normally) one at a time. Lying foi- a short time

at the entrance of the oviduct, it is suddenly expelled from the

ovary, entering the oviduct with a little gush, and almost imme-

diately finds itself in the fertilization-space, where it is at <mce

vigorously attacked by a large number of spermatozoa which com-

pletely surround it. This fertilization-space, which, as already

described(p.312) is of great size, is generally filled with very

lively spermatozoa, and fertilization takes place in that part

opposite to its opening into the oviduct(Fig.5). For a few

seconds, tliere is a very energetic turmoil, when, suddenly (one

apparently having entered the ovum, though this could not be

seen owing to the dense mass of sperms surrounding it) the

spermatozoa leave the ovum, and at once enter Laurer's canal,

down which they move with extraordinary energy. The Laurer's

canal in this species is a ver}' long one, pursuing a tortuous

course right down to the level of the anterior testis, in which

region it opens on the dorsal surface. The flight of the spei'ms

seems to be influenced by the pressure of the surrounding tissues

on the Laurer s canal, for here and there their onward rush is

checked, and a wave of backward movement occurs for a moment;

but they soon move onward again, and finally rush out through

the opening of the canal into the surrounding salt solution.

*
Later, twelve addiiioiial siieciiiieiia were found ami placed at my dis-

posal by Mr. E. A. J>iiggsi, Assiataiit Zoologist to the Australian Museum.
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In the meantime, the fertilized ovum has entered the ootype,

and moves towards the entrance of the yolk-duct. Mostly the

ovum moves up to that point and awa}'^ again several times, but,

finally, a number of yolk-cells (generally four) enter the ootype,

and at once become fastened to one side of the ovum, so that

this cell noM^ forms the apex of a little group of five cells. The

walls of the ootype now undergo movements which roll the form-

ing egg about, as one might roll a ball of putty between the

hands. In this way, the egg becomes shaped, and a shell

appears. This forming shell is, at first, so transparent as ap-

parently to l)e invisible, for when I have first been able to see it,

it has already attained some thickness, and gradually becoming

less transparent, it thus becomes more easily discernible. Unfor-

tunately, I have not yet been able definitely to observe the shell

being actually formed out of those globules in the yolk-cells,

which Goldschmidt and others state(26) furnish the material of

the shell; but I am convinced that I can confirm Goldschmidt 's

observations, for the reaction of the newdy formed shell and of

the globules in the yolk-cells to stains like safranin, for instance,

which gives the most favourable results in this regard, is identical,

while there is nothing in the "shell-glands" that becomes stained

in the same way.
The shell having become formed, the egg is passed on to the

uterus, and another oosperm takes its place in the ootype.

From the foi-egoing, it will be seen that, in this species at least,

the function of Laurer's canal is to get rid of the sperms that

have tried and failed to effect an act of fertilization, as contended

in general by Looss(47, 48), Benham(2, p. 88), Goto(27, p. 174).

It may also get rid of unused yolk-material, for, though I

have not actually seen any in the canal itself, I have seen, near

the opening of the canal on the exterior, little accumulations of

objects that look like pieces of broken-up yolk-cells. From the

study of another trematode, Distomum pristwpJi.ori,{Z'l), I was

formerly of (jpinion that Laurer's canal functioned as a vagina,

for this canal, in that worm, was fairly wide, and possessed well-

developed muscular walls, and, furthermore, was filled with

sperms. It could quite well be, of course, that these sperms were
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passing out, and it now appears that I was formerly led to an

erroneous conclusion Ijy a wrong inference from the presence of

the muscular tissue in the walls and the size of the canal. In

anv case, in most of the worms studied in this paper, the metra-

term is of such a form and structure that, taken in conjunction

with the form of the penis in the same specimen, and with what

I have seen of the function of Laurers canal in Dolichosaccus, I

think there can be no doubt that this metraterm is the real

vagina.

Notwithstanding this, Cohn(l:], H) seems to iiavc definitely

observed one or more cases of actual copulation through Laui'er's

canal. I think, however, the instances mentioned by liim must

be looked upon as abnormal cases.

Literature— 2,4, 1 2, 14, 22, 26, 27, 29, 30, 35, 37, 44, 4o, 47, 48, 92.

iSECTION vi.

General Conclusions. —A consideration of the trematodes de-

scribed above, from Australian frogs, affords a striking illustra-

tion of the tendency of Helminths to occur in fauna) groups.

That is to say, that the Helminths found parasitic in any par-

ticular class of host, in a definite zoogeographical region, find

their nearest relatives, not in that region in which they them-

selves occur, but in the same class of host living in other zoogeo-

graphical regions. Four such groups from Amphibia are now

more or less extensively known, viz., European, North American,

Asiatic, and Australian. In each region, we find, in hosts of this

class, trematodes pretty closely corresponding with representatives

in the other regions. The group in the European region, as the

longest known and most extensively investigated, shows the

greatest immber of genera : in point of numbers, the American

group, to which a good deal of attenti(jn has been given of late

years by Stafford and othei's, follows closely on the European.

The Australian and Asiatic groups show smaller numbers, partly,

perhaps, because less completely worked up. The facts present

seem to indicate that, in Asia and Australia, at least, the number

of representatives may be further more or less extensively added

to by subseijuent investigations. Besides the frogs, other classes



BY S. .). JOHNSTON. 349

of hosts, as mammals, birds, reptiles, show faunal groups of para-

sites with relations analogous to those exhibited by the group

from frogs, as small collections of parasites in my possession obtain-

ed from hosts of the classes mentioned, go to show. But for the

present, I must confine my remarks to the groups from the fi-ogs.

Opisthioglyphe endoJoha, occurring in the intestine of European

frogs, is represented in North America by Glypthelmins qui^ta,

and in Australia by Dohchosaccus spp., which also live in the

proximal part of the intestine of their hosts. The three European

species of Pneumonoeces, found in the lungs, are represented in

America by no less than six species (P. longiplexus Stafford, P.

breviplexus Staff., P. varioplexus Staff., P. similiplexus Staff., P.

vifidioplexHs Staff., and P. complexux Seeley), while they are

represented in Asia by P)ifiimon(£ces capyristes Klein, and in

Australia by P. australis. The Goryoderime, represented in

European frogs by the two genera, Gorgodera and Gorgoderina,

comprising between them, according to Ssinitzin(73), five separate

species, all living in the bladder of frogs, are represented in

America by four species of Gorgoderina and one of Gorgodera.

No species of Gorgodera has yet been described from Asia, but

the genus is represented by one species in Australia. The Euro-

pean BrachycfeHu77i crassicolle R., found in the intestine, is

represented in America by B. hospitals, in Australia by three

species of Mesoccelhim, and in Asia by M. sociale. The Pleuro-

genetince, occurring in the anterior part of the intestine, are

represented in Europe by three genera (Prosotoctis, Pleurogenes,

and Brandesia), comprising, between them, seven species; in

America by Loxogenes arcanum, in Asia by Pletirogenes gastro-

porus and P. sphcericus, and in Australia by P./reycinefi and P.

nolus. Halipegus ovocaudatus, u(;curriiig in the buccal cavity of

European frogs, is represented in North America by H. occidualia,

in South America by H. dubius(K\ehi, 38, p.68), and in Asia by

H. longispifia, all living in similar situations; but, up to the

present, no representatives of this fluke have been found in Aus-

tralia. Diplodiscus suhclavatus, in the rectum of European frogs,

is represented in America by D. temperatus, and in Australia by
two species of Diplodiscus, The European Polystonium integer-
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1'iniuin, in the bladder of frogs, does not seem to be represented
ill America in frogs, but three species (P. coronatnm Leidy, P.

hassalli Goto, and P. ob/ongnm R. Wright) occur tlierc in tlie

bladders of CheIonimis\ wliile in AustraHa, this heterocotylean

genus is represented by one species in the bladder of frogs. No

representatives of Diplodixcus nor Pnli/stomum have 3'et been

described from Asia. The American Cephahxjdiiiniiin aniericaiius,

in the intestine of frogs, may be represented in the Old World by
C. lenoiri Poir. The genus Ganeo, described by Klein from the

Indian Rana hexadarfi/laiSS), seems to stand alone, unrepresented
in any other region.

Tt is a remarkable fact that, of the six species of flukes described

from frogs inhabiting southern Asia, four of them appear to find

their nearest relatives in flukes from Australian frogs. Mesoece-

liit,m sociale Liihe, is certainly more closely related to the Austra-

lian species of Mesocmliuvi than to Brachycfelium crassicolle R.,

its European, or B. hospifale Staff., its American representative.

Pneumotueces ccvpyristes Klein, has been shown above(Section iv.)

to be moi-e nearly related to P. australis than to any other of the

European or American species of this genus; and the Asiatic

Pleurogenes gastroporas and P. tiphrrrictis, and the Australian P.

freycineti and P. solus have likewise been shown to be more

nearly related to one another than any of them are to the Ameri-

can or European pleurogenetines.

T think the Asiatic frog-flukes, so far as they are known, are

more nearly related to the European than are the Australian,

standing, as it were, intermediate between the two latter groups.

Tlie American frog-flukes, on the other hand, many of which

have evolved into distinct genera, are not so nearly related in

their structure to the European as are the Asiatic. And, in

addition to this, the American genera, generally speaking, con-

tain more species than the same genera in Asia and Australia,

and this may be taken to indicate that the American frogs, with

their flukes, liave been longer separated from the parent-stock.

The great similarity of the four groups of flukes of frogs found in

the four regions mentioned, points to the fact, I think, that the

rtuk(^s are a very old group of animals, and existed in the ances-
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tors of present-day frogs a very long time ago, when their dis-

tribution was much less extensive than it is to-day. The mutual

relationships of these groups of trematodes support the view that

the Anura originated somewhere about the centre of the Palte-

arctic region, and migrated both westwards and south-westwards.

They may have reached the western portion of the Boreal land-

mass, existing right across from Asia to North America, in early

Tertiary times, or they may have made their way westward in

Pliocene times when a considerable migration of vertebrates west-

wards is known to have taken plaee(34). The Australian forms

must have found their way down here before the separation of

the Australian continent from south-eastern Asia, a separation

which is generally supposed to have taken place somewhere about

late Cretaceous or Eocene times. The greater diversity of the

North American frog-trematodes would seem to indicate that

they have been longer separated from the parent-stock than the

Asiatic and .Australian forms, so that the America- wards migra-
tion probably took place in the earlier of the two periods

suggested.

In view of the probable land-connection between Avistralia and

South America through the Antarctic, a connexion which is sup-

ported by a good deal of biological evidence, it is unfortunate

that practically nothing seems to be known about the frog-

trematodes of South America. I can find only two indirect

references to any such trematodes, viz., in Braun(4, p. 906), and

Klein(38, p. 68). A pretty close similarity has, however, been

shown by Zschokke(106) to exist between some cestode-parasites

of South American and Australian marsupials.

The close similarity existing between the respective represen-

tatives in the four groups of frog-trematodes in question here

reminds us that the trematodes, owing to the conditions under

which their lives are passed, have probably evolved much more

slowly than their hosts, for the amphibian ancestors of our

present-day groups, at the time of their dispersal, must have been

considerably dilTerent from their representatives now living.

In conclusion, I wish to thank Professor Haswell, in whose

laboratories this work has been carried out, for much valuable

31
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help and encouragement during its progress, as well as to express

my indebtedness to Mr. Walter Graham for much help in search-

ing the frogs for their ti*ematode parasites.

Section vii.

List of frogs with the trematode-parasites occurring in them,

described in this paper.

Limnodynastes peronii.

Pnenmonceces atistralis, in the lungs.

Dolichosaccns fri/pherus, in the duodenum,

Brachysaccus anartius, in the rectum.

Diplodiscns megnlochrus, in the rectum.

Gorgodera australiensis, in the bladder.

Limnodynastes tasmaniensis.

Diplodiscus microchrus, in the rectum.

Limnodynastes dorsalis.

Dolichosacocs ischyrus, in the duodenum.

Hyla ccerulea.

Mesocoelium mesembrhmm, in the duodenum.

Dolichosaccitff ischyrus, in the intestine.

Brachysaccua symmetrus, in the rectum.

Hyla phyllochroa.

Polystormim hulliense, in the bladder.

Hyla citropus.

Mesocielium oliyoon, in the duodenum.

Hyla ewingii.

AfesococHum megaloon, in the duodenum.

Diplodiscus microch7'ics, in the rectum.

Hyla aurea.
*

Pnenmonceces australis, in the lungs.

DoHchosaccus trypherus, in the duodenum.
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Plenrogenes solus, in the intestine.

Brachysacciis anartius, in the intestine and rectum.

Diplodiscus megalochrus, in the rectum.

Gorgodera australiensis, in the bladder.

Hyla lesueurii.

Polystomum buUiense, in the bladder.

Hyla freycineti.

Dolichosaccns diamesus, in the stomach.

Pleurogenes freycineti, in the duodenum.
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explanation of the fioxjrrs.

The drawings, which were made by Mr. E. W. Atkins, of Syd-

ney, were done with the help of the camera lucida. The nucro-

photographs are from "untouched-up" negatives of sections and

whole-mounts; most of them are by Mr. Louis Schaett'er, of the

Department of Anatomy, University of Sydney.

lieference letters.

C.a., Cirrus-sac —
A'f/., Egg—Ej. (/., Ejacidatory duct^-E., Ex-

cretory vessels —
I'jjr.p., Excretory pore —Ex. v., Excretory vesicle —

F.S., Fertilization-space
—

F'.c, Flame cells —G.p., Genital pore —
(i.e., (lenital chamber —Int., Intestinal limbs —

L.e., Laurer's

canal —M.o., .Moutli oijcuiug
—.Mfm., Metraterm —Mvx., Mitmlo
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fibres— A ., Nervous system —
CKs., (Esophagus— O.s., Oral sucker —

O., Ovary—O.d., Oviduct— Oo^., Ootype—/^., Penis— Fh., Pharynx—
F.ph., Praepharyux —

Fr., Prostate —
K.s., Receptaculum seminis—

R.S.U., Receptaculum seminis uterinum —
S.g., "Shell-glands" —

T., Testis —
h't., Uterus —

'Fag., Vagina or Metraterm —V .d., Vas
deferens —

V.s., Vesicula seminalis —V .sh., Ventral sucker —Y.d.,
Yolk-duct —

Y.g., Yolk-glands —
Y.r., Yolk-reservoir.

Figures 1-17 are from drawings; 18-80 from microphotographs.
All the figures are from the ventral surface, except where stated

otherwise.

Fig.l. —FoJystomum hulliense (x 40). G.i.c, genito-intestinal
canal —Kk., large hooks on disc —

Vag.p., vaginal papillae
—

Fig. la., one of the large hooks (x290) —Fig. lb., one of the

larval hooks (x290).

Fig. 2. —Diagram of the genital organs of F. hulliense. G.i.c,

genito-intestinal canal —
\ a<j.p., vaginal papillae

—Vag.r.,

sperm-reservoir at the beginning of the vaginal canal.

Fig. 3. —Diplodiscus megalochrus (x37). B.d., buccal diverticu-

lum —
c.d., central disc of F.sk., posterior sucker.

Fig. 4. —Volichosaccus trypherus (x 33).

Fig. 5. —Diagram of the female organs of D. trypherus.

Fig. 6. —Excretory system of D. trypherus (x61).

Fig. 7. —DoHchosaccus ischyrus (x43).

Fig. 8. —Volichosaccus diamesus (x61).

Fig. 9. —Brachysaccus anartius (x43).

Fig. 10. —Brachysaccus symmetrus (x96).

Fig. 11. —Fneumonoeces australis (x84).

Fig.l2. —Gorgodera australiensis (x84).

Fig. 13. —Mesocoelium mesembrinum (x33).

Fig. 14. —Mesocculium oligoon (x60).

Fig. 15. —Mesocoelium megalooii (x84).

-big. 16. —Fleurogenes freycineti (x60).

Fig. 17. —Fleurogenes solus (x60).

Fig. 18. —L.S., Folystomum (xl30), passing through the middle of

a posterior sucker, showing the connective tissue plug, re-

tractor muscle, etc.

Fig. 19. —L.S., FolystoinHm (x210), through the oral sucker.

Fig. 20. —T.S., Folystomum (x255), through pharynx, buccal

pocket, and cerebral ganglia.

Fig. 21. —T.S., Folystomum (xl60), through excretory vesicles.

Fig. 22. —T.S., Folystomum. (xl30), through ovary, uterus, vas

deferens.

32
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J<'ig.23.
—

T.S., rolystomum (x370), through vaginal openings
and sperm-reservoir of the vaginal canal.

Fig. 24. —T.S., Foiystomum (xl30), through testis, and descending
and ascending loops of the uterus.

Fig. 25.^ —L.S., Fohjstomuvi (x40), showing the relations of the

distended uterus and the yolk-glands.

Fig. 26. —H.S., folystomum (x30), showing the relations of the

genital organs, alimentary canal, etc.

Fig. 27. —H.S., Folystomum (xl75), through the opening of the

genito-intestinal canal into the intestine.

Fig. 28. —L.S., Folystomum (xl30), through the vaginal papillae.

Fig. 29.^ —Uiplodiscus megalochrus (x25); photograph of a whole-

mount.

Fig. 30. —Uiplodiscus microchrus (x37); photograph of a whole-

mount.

Fig. 31. —H.S., Uiplodiscus megalochrus (x35), showing the struc-

ture of the posterior sucker.

Figs. 32-33. L.S. and T.S., respectively, through the posterior

sucker of Viplodiscus (x6o), showing the connective tissue

plug of large parenchyma-cells, etc.

Fig. 34. —M.S., Diplodiscus megalochrus (x65), through pharynx
and intestine.

Fig. 35.^ —H.S., Diplodiscus megalochrus (x300), through pharynx,

showing the muscular layers in its walls.

Fig. 36. —T.S., through pharynx of same, showing the numerous

layers of circular muscle-fibros (x370).

Fig. 37. —M.S., Diplodiscus megalochrus (xllO), through oral

sucker and its diverticula.

Fig. 38. —T.S., Diplodiscus megalochrus (xlOO), through the buc-

cal diverticula and oesophagus.

Fig. 39. —T.S., Diplodiscus megalochrus (x8o), through the geni-

tal opening.

Fig. 40. —T.S., J)iplodiscvs megalochrus (x220), through vagina

and cirus-sac.

Fig.41.— T.S., Diplodiscus megalochrus (x90), through testis.

Fig. 42. —T.S., Diplodiscus megalochrus (x90), through ovary, ovi-

duct, and shell-gland.

Fig. 43. —L.S. ,
Doiichosaccus trypherus (xSO), showing prse-

pharynx, Laurer's canal, etc.

Fig. 44. —L.S., Doiichosaccus trypherus (xl60), through Laurer's

canal, etc.
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l'ig.45.
—Dolichosaccus tryplierus (x27); photograph of whole-

mount.

Fig. 46. —Dolichosaccus ischyrus (x32); photograph of whole-

mount.

b'lgAl.
—

T.IS., Dolichosaccus tryphenis (xl70), through genital

opening, showing copulatory organ, etc.

Fig. 48. —L.S., Dolichosaccus ischyrus (xoo), showing the structure

of the vesicula seminalis.

Fig.49.
—

L.S., Dolichosaccus ischyrus (x55), showing the very

large excretory vesicle, Laurer's canal, etc.

Fig. 50. —T.S., Dolichosaccus ischyrus (xl70), behind the testes,

showing excretory vesicle, distribution of the yolk-glands,

etc.

Fig. 50a. —H.S., Dolichosaccus ischyrus (x305), near the surface,

showing the form and arrangement of the spines.

Fig. 51. —Brachysaccus anartius (x33); photograph of whole-

mount.

Fig. 52. —U.S., Brachysaccus anartius (x40), showing prsepharynx,

etc.

JMg.53.
—H.S., Brachysaccus anartius (xl40), showing Laurer's

canal opening near the posterior end.

Fig. 54. —M.S., Brachysaccus anartius (x57), showing the Y-

shaped excretory vesicle.

Fig. 55. —H.S., Brachysaccus anartius (x370), showing spines.

Fig. 56. —Fneumonoeces australis (x25); photograph of a whole-

mount, showing the typical arrangement of the yolk-glands.

Fig. 57. —Photograph of another whole-mount, showing the gene-

ral anatomy (x22).

Fig. 58. —L.S., Pneximonceces australis (x82), showing penis, etc.

Fig. 59. —L.S., Fneumonoeces australis (x37), showing the elonga-

ted vesicula seminalis.

Fig. 60. —T.S., Fneumonceces australis (xlOO), showing the coiled

arrangement of the vesicula seminalis near its anterior end.

Fig. 61. —T.S., l'nev>mon(]cces australis (x80), showing ovary, re-

ceptaculum seminis, etc.

Fig. 62. —Fneumonoeces australis (x70), showing the arrangement
of the uterine loops behind the testes, position of the yolk-

glands, etc.

Fig. 63. —(lorgodera austraCiensis (x30); whole-mount.

Fig. 64. —̂H.S., Goiijodera australiensis, showing arrangement of

uterine loops.
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Jb'ig.65.
—L.S.,Goryo(iera australiensis (xl80), showing vosicula

semiiialis, ejaculatory duct, common genital chamber, me-

traterm.

Fig.66.
—T.S., Gorgodera australiensis (x3o0), showing yolk-

glands and duct, oviduct, ootype, Laurer's canal.

Fig. 67. —T.S., Gorgodera australiensis, showing the arrangement

of the uterine loops behind the testes.

Fig.68.— T.S., Gorgodera australiensis (xl20), through ovary, ovi-

duct, receptaculum seminis uterinum, etc.

Fig. 69. —Mesocoelium mese^mbrinum (x40), whole-mount with the

uterus only moderately filled with eggs, so that the general

anatomy is more or less visible.

Fig. 70. —L.S., Mesoco&lium, mesembrinum (x27), through the ex-

cretory vesicle.

jti'ig.7i.
—

T.S., Mesocoelium mesemhrinum (x200), passing through

the bifurcated anterior end of the excretory vesicle.

Fig. 72. —T.S., Mesocodium mesembrinum (xl45), passing through

the copulatory organs and the oesophagus.

Fig. 73. —T.S., Mesocoelium mesembrinum (x200), through the

vagina, ejaculatory duct, etc.

Fig. 74. —T.S., Mesocoelium mesembrinum (x200), through the

cirrus-sac, vagina, testes, vas deferens, etc.

Fig.75.
—

T.S., Mesocoelium mesemhrinum (x200), through Laurer's

canal, etc.

Fig.76.— T.S., Mesocoelium mesembrinum (x200), through ovary,

ootype, shell-gland, etc.

Fig. 77. —U.S., Fleurogenes freycineH (xl05), showing the V-

shaped excretory vesicle.

Fig. 78. —H.S., Fleurogenes freycincti (xll5), showing the posi-

tion of the genital opening .

Fig. 79. —Fleurogenes freycineti (x70), whole-mount, showing the

arrangement of the uterine loops.

Fig. 80. —Fleurogenes freycineti (xl40), near the surface, showing

the form and arrangement of the spines or scales.

PosTCRiPT [addrcl 9th iVovember, 1912].
—On Noveniber 1st, I

obtained from the duodenum of two specimens of Eyla

citropus, collected at Springwood, ninety-four specimens of

Mesocrrlium oligoon; up to this time, I had obtained only

two speciriKMiR of this worm.


